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!
1. 

1.  
1.1. GPIO  

ESP8266EX  17  GPIO  

 GPIO /
 CPU 

IO  

 I2C I2S UART PWM IR  

GPIO 
 

 IO  IO 

 5 μA  

1.2. SDIO  
ESP8266EX  1  SDIO  1-1  4  25 MHz 
SDIO v1.1  4  50 MHz SDIO v2.0  

1.3. SPI HSPI  
ESP8266EX  1  SPI 1  SDIO SPI  1 

 HSPI  

 1-1. SDIO 

IO

SDIO_CLK 21 IO6 SDIO_CLK 

SDIO_DATA0 22 IO7 SDIO_DATA0

SDIO_DATA1 23 IO8 SDIO_DATA1

SDIO_DATA_2 18 IO9 SDIO_DATA_2

SDIO_DATA_3 19 IO10 SDIO_DATA_3

SDIO_CMD 20 IO11 SDIO_CMD
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1. 

1.3.1.  SPI  

1.3.2. HSPI  

1.4. I2C  
ESP8266EX  1  I2C I2C 

 1-4  

ESP8266EX  I2C  I2C I2C 
 100 kHz  

 1-2. SPI 

IO

SDIO_CLK 21 IO6 SPICLK

SDIO_DATA0 22 IO7 SPIQ/MISO

SDIO_DATA1 23 IO8 SPID/MOSI

SDIO_DATA_2 18 IO9 SPIHD

SDIO_DATA_3 19 IO10 SPIWP

U0TXD 26 IO1 SPICS1

GPIO0 15 IO0 SPICS2

 
SPI  80 MHz

 1-3. HSPI

IO

MTMS 9 IO14 HSPICLK

MTDI 10 IO12 HSPIQ/MISO

MTCK 12 IO13 HSPID/MOSI

MTDO 13 IO15 HPSICS

 1-4. I2C 

IO

MTMS 9 IO14 I2C_SCL

GPIO2 14 IO2 I2C_SDA
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1. 

1.5. I2S  
ESP8266EX  1  I2S  1  I2S I2S 

 LED WS2812 I2S 
 1-5 I2C  GPIO  

DMA  

1.6. UART  
ESP8266EX  UART  UART0  UART  1-6  

2  UART  115200*40 4.5 Mbps  

UART0  UART1 
 log  

 1-5. I2S 

I2S 

IO

MTDI 10 IO12 I2SI_DATA

MTCK 12 IO13 I2SI_BCK

MTMS 9 IO14 I2SI_WS

MTDO 13 IO15 I2SO_BCK

U0RXD 25 IO3 I2SO_DATA

GPIO2 14 IO2 I2SO_WS

 1-6. UART 

IO

UART0

U0RXD 25 IO3 U0RXD

U0TXD 26 IO1 U0TXD

MTDO 13 IO15 U0RTS

MTCK 12 IO13 U0CTS

UART1
GPIO2 14 IO2 U1TXD

SD_D1 23 IO8 U1RXD
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!
1. 

1.7. PWM  
ESP8266EX  4  PWM  1-7  

PWM  LED PWM 
 44 ns PWM  1000 μs  10000 μs  100 

Hz  1 kHz  PWM  1 kHz  1/22727 1 kHz 
 14  

1.8. IR 

ESP8266EX  1  IR  1-8  

IR  NEC  38 kHz 
 1/3  1m  2  GPIO  

 15°  30°  

!   

UART0  
40 MHz  115200  26 MHz  74880

 U0TXD U0RXD  U0RTS(MTDO) U0CTS(MTCK) 

 1-7. PWM 

IO

MTDI 10 IO12 PWM0

MTDO 13 IO15 PWM1

MTMS 9 IO14 PWM2

GPIO4 16 IO4 PWM3

 1-8. IR 

IO

MTMS 9 IO14 IR Tx

GPIO5 24 IO5 IR Rx
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1. 

1.9. Sniffer 
ESP8266 sniffer ESP8266  IEEE802.11 
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!

2. GPIO

2. GPIO 
2.1.  

ESP8266  16  IO  

QUAD  Flash  6  IO  Flash  

DUAL  Flash  4  IO  Flash  

 2-1. GPIO 

GPIO NO. Pin NO. Pin name

GPIO0 pin15 GPIO0_U

GPIO1 pin26 U0TXD_U

GPIO2 pin14 GPIO2_U

GPIO3 pin25 U0RXD_U

GPIO4 pin16 GPIO4_U

GPIO5 pin24 GPIO5_U

GPIO6 pin21 SD_CLK_U

GPIO7 pin22 SD_DATA0_U

GPIO8 pin23 SD_DATA1_U

GPIO9 pin18 SD_DATA2_U

GPIO10 pin19 SD_DATA3_U

GPIO11 pin20 SD_CMD_U

GPIO12 pin10 MTDI_U

GPIO13 pin12 MTCK_U

GPIO14 pin9 MTMS_U

GPIO15 pin13 MTDO_U

!   
 

• “  1  GPIO ” 

• ESP8266_Pin_List.xlsx  
http://bbs.espressif.com/viewtopic.php?f=21&t=412&p=1545#p1545
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2. GPIO

2.2. GPIO  
2.2.1. GPIO  

 ESP8266  MTDI  GPIO  

 PERIPHS_IO_MUX_MTDI_U  GPIO  

PIN_FUNC_SELECT(PERIPHS_IO_MUX_MTDI_U,FUNC_GPIO12); 

 FUNC_GPIO12=3  

 PIN  

ESP8266_Pin_List.xlsx  Digital Die Pin List 
 GPIO  Reg  GPIO 

 

Digital Die Pin List  FUNCTION 
 FUNCTION3  2  

FUNCTION2  1  

2.2.2. GPIO  

•  GPIO_ENABLE_W1TS 

bit[15:0]  

 1  IO Bit[15:0]  16  GPIO  

•  GPIO_ENABLE_W1TC 

bit[15:0]  

 1  IO Bit[15:0]  16  GPIO  

•  GPIO_ENABLE 

Bit[15:0]  

 bit[15:0]  PIN  

GPIO_ENABLE  bit[15:0]  GPIO_ENABLE_W1TS  bit[15:0]  
GPIO_ENABLE_W1TC  bit[15:0]  GPIO_ENABLE_W1TS  bit[0]  
1  GPIO_ENABLE  bit[0]=1 GPIO_ENABLE_W1TC  bit[1]  1  
GPIO_ENABLE  bit[1]=0  

•  GPIO_OUT_W1TC 

bit[15:0]  
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!

2. GPIO

 1  IO Bit[15:0]  16 
 GPIO  

•  GPIO_OUT_W1TS 

bit[15:0]  

 1  IO Bit[15:0]  16 
 GPIO  

•  GPIO_OUT 

bit[15:0]  

 [15:0]  PIN  

GPIO_OUT  bit[15:0]  GPIO_OUT_W1TS  bit[15:0]  GPIO_OUT_W1TC  
bit[15:0] GPIO_OUT_W1TS  Bit[1]=1  GPIO_OUT[1]=1
GPIO_OUT_W1TC  Bit[2]=1  GPIO_OUT[2]=0  

2.2.3. GPIO  

 GPIO_IN 

bit[15:0]  

 1  IO  0  IO 
Bit[15:0]  16  GPIO  

2.2.4. GPIO  

•  GPIO_PIN12  GPIO  

bit[9:7]  

0  GPIO  

1  

!   
 PIN  GPIO_OUT_W1TS 

!   
 PIN  GPIO_OUT_W1TC 

!   
GPIO 
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!

2. GPIO

2  

3  

4  

5  

•  GPIO_STATUS 

Bit[15:0]  

 1  IO Bit[15:0]  16  GPIO  

•  GPIO_STATUS_W1TC 

Bit[15:0]  

 1  GPIO  

2.2.5. GPIO16  

 IO GPIO16(XPD_DCDC)  GPIO  RTC 
 IO 

 

• gpio16_output_conf(void) 

 GPIO16  

• gpio16_output_set(uint8 value) 

 GPIO16  

• gpio16_input_conf(void) 

 GPIO16  

• gpio16_input_get(void) 

 GPIO16  

2.3.  
 3  GPIO  

 

•  MTDI  

•  MTDI  

•  MTDI  
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2. GPIO

2.3.1.  1  

1.  MTDI  GPIO  

PIN_FUNC_SELECT(PERIPHS_IO_MUX_MTDI_U,FUNC_GPIO12); 

 PERIPHS_IO_MUX_MTDI_U  4  5  1
PERIPHS_IO_MUX_MTDI_U  4  5  1  MTDI  GPIO 

 PERIPHS_IO_MUX_MTDI_U  2.2  GPIO  

2.  MTDI  

GPIO_OUTPUT_SET(GPIO_ID_PIN(12), 1); 

 

•  GPIO_ENABLE_W1TS  12  1  1  MTDI 
 

•  GPIO_OUT_W1TS  12  1  1  MTDI 

 MTDI  2  0  

GPIO_OUTPUT_SET(GPIO_ID_PIN(12), 0); 

 

•  GPIO_ENABLE_W1TS  12  1  1  MTDI 
 

•  GPIO_OUT_W1TC  12  1  1  MTDI 
 

3.  MTDI  

PIN_PULLUP_EN(PERIPHS_IO_MUX_MTDI_U); 

 PERIPHS_IO_MUX_MTDI_U  7  1  1  MTDI 
 

PIN_PULLUP_DIS(PERIPHS_IO_MUX_MTDI_U); 

2.3.2.  2  

1.  MTDI  GPIO  

!   
 MTDI 
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!

2. GPIO

PIN_FUNC_SELECT(PERIPHS_IO_MUX_MTDI_U,FUNC_GPIO12); 

 PERIPHS_IO_MUX_MTDI_U  4  5  1
PERIPHS_IO_MUX_MTDI_U  4  5  1  MTDI  GPIO 

 

2.  MTDI  

GPIO_DIS_OUTPUT(GPIO_ID_PIN(12)); 

3.  MTDI  

Uint8 level=0; 

level=GPIO_INPUT_GET(GPIO_ID_PIN(12))  

GPIO_INPUT_GET(GPIO_ID_PIN(12))  GPIO_IN  12 

 

2.3.3.  3  

typedef enum { 

GPIO_PIN_INTR_DISABLE = 0, 

GPIO_PIN_INTR_POSEDGE = 1, 

GPIO_PIN_INTR_NEGEDGE = 2, 

GPIO_PIN_INTR_ANYEGDE = 3, 

GPIO_PIN_INTR_LOLEVEL = 4, 

GPIO_PIN_INTR_HILEVEL = 5 

} GPIO_INT_TYPE; 

 GPIO  gpio.h  

1.  MTDI  GPIO  

PIN_FUNC_SELECT(PERIPHS_IO_MUX_MTDI_U,FUNC_GPIO12); 

 PERIPHS_IO_MUX_MTDI_U  4  5  1
PERIPHS_IO_MUX_MTDI_U  4  5  1  MTDI  GPIO 

 

!   
•  MTDI  GPIO_INPUT_GET  1 level=1; 

•  MTDI  GPIO_INPUT_GET  0 level=0;
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!

2. GPIO

2.  MTDI  

GPIO_DIS_OUTPUT(GPIO_ID_PIN(12)); 

3.  IO  

ETS_GPIO_INTR_DISABLE(); 

4.  

ETS_GPIO_INTR_ATTACH(GPIO_INTERRUPT,NULL); 

5.  MTDI  

gpio_pin_intr_state_set(GPIO_ID_PIN(12),GPIO_PIN_INTR_NEGEDGE); 

 GPIO_PIN12  [9:7]  0x02  0x02
 

6.  GPIO  

ETS_GPIO_INTR_ENABLE(); 

2.3.4.  

1.  

Uint16 gpio_status=0; 

gpio_status = GPIO_REG_READ(GPIO_STATUS_ADDRESS); 

GPIO_REG_WRITE(GPIO_STATUS_W1TC_ADDRESS, gpio_status); 

GPIO_STATUS GPIO_STATUS_W1TC “  2.2  GPIO ”  

2.  IO  IO  

If(gpio_status==GPIO_Pin_12) 

3.  

if(!GPIO_INPUT_GET(GPIO_ID_PIN(12))) // MTDI  

!   
 MTDI  GPIO_PIN12  [9:7]  0x00 

“  2.2  GPIO ”
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2. GPIO

2.3.5.  

�  
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3. SDIO  SPI 

3. SDIO  SPI  
3.1.  

 ESP8266  SDIO  SPI 
 4  SPI  SCLK MOSI MISO  CS 

 1  

 EPS8266 SDIO  ESP8266 
 SPI  SDIO  SDIO 

ESP8266  SDIO  SDIO 
ESP8266  RAM  CPU CACHE  FLASH 

 HSPI  FLASH  

ESP8266 SDIO  DMA  

ESP8266  CPU  SDIO 
 

3.2. DEMO  
3.2.1.  

 STM32F103ZET6  IAR  
FreeRTOS  ESP_IOT Reference board  v0.9.3  SDK  

3.2.2. ESP8266  

•  ESP8266  DEMO  SDIO communication demo\ 
esp_iot_sdk_v0.9.3_sdio_demo \app  BIN 

 

•  SDIO communication demo\esp_iot_sdk_v0.9.3_sdio_demo\lib  
libmain.a  v0.9.3 release  release  SDK  
DEMO  libmain.a  libmain.a  
Flash  SPI  HSPI  DEMO 

 

•  SDIO communication demo\esp_iot_sdk_v0.9.3_sdio_demo\bin  
eagle.app.v6.irom0text.bin  SDIO communication demo\XTCOM_UTIL 
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3. SDIO  SPI 

eagle.app.v6.irom0text.bin  ESP8266  CPU CACHE  
SPI  Flash  

•  SDIO communication demo\  BinToArray.exe  SDIO 
communication demo\esp_iot_sdk_v0.9.3_sdio_demo\bin  
eagle.app.v6.flash.bin  ANSI C  D:\

BinToArray.exe  D  D  D 
 U  D  D  BIN 

 

•  D  D:\  hexarray.c  eagle_fw.h 
 const unsigned char eagle_fw[] =.......  SDIO communication 

demo\STM32\ Eagle_Wifi_Driver\ egl_drv_simulation\  eagle_fw.h
 eagle_fw.h  hexarray.c  

eagle_fw.h eagle.app.v6.flash.bin  ESP8266 
 STM32  ESP8266  

•  IAR  SDIO communication demo\STM32\IAR\  
EglWB.ewp.eww  

3.2.3. ESP8266 FLASH  

1.  ESP_IOT Reference board   5V  J67 
 HSPI  FLASH J66  SPI 

 FLASH  MTD0 GPIO0 GPIO2  3 0 0 1
 UART  

2.  SDIO communication demo\XTCOM_UTIL  XTCOM_UTIL.exe  
Tools -> Config Device  Com Baud Rate 115200  Open  
open Success  Connect  H Flash  

3.  API TEST(A)->(5) HSpiFlash Image Download  SDIO communication 
demo\XTCOM_UTIL  eagle.app.v6.irom0text.bin  Offset
0x40000  DownLoad  

3.2.4. ESP8266 FLASH  

 ESP_IOT Reference board  

 JP1  
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3. SDIO  SPI 

ESP_IOT  J62  

GND	 	 ->	 1	 VSS/GND 

SPI_CLK	 ->	 4	 SDIO_CLK 
SPI_MOSI	 ->	 5	 SDIO_CMD 
SPI_MISO	 ->	 3	 SDIO_DAT0 
IRQ	 	 ->	 2	 SDIO_DAT1 

ESP_IOT Reference board  MTD0  1 GPIO0 GPIO2 
1 x x  SDIO CHIP_PD:ON  J66 

 J67  

5V  ESP_IOT Reference board  
IAR  3.2.2  STM32  STM32  
ESP_IOT Reference board STM32  ESP8266 

 SDIO  

3.3. ESP8266  
3.3.1. SDIO  SDIO  

ESP8266  SD_DATA1  SDIO  SPI  SPI 
 ESP8266  SDIO 

 SDIO  CMD53  52 
 0x30  1  

SDIO  32 bits  ESP8266  CMD53  52 
 0x20 - 0x23  

struct sdio_slave_status_element 

{ 

u32 wr_busy:1; 

u32 rd_empty :1; 

u32 comm_cnt :3; 

u32 intr_no :3; 

u32 rx_length:16; 

u32 res:8; 

}; 
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3. SDIO  SPI 

• wr_busy bit0 1 ESP8266 0 
 

• rd_empty bit1 1 0 
 

• comm_cnt bit2-4  ESP8266 SDIO /
 1 /  

ESP8266  

• intr_no bit5-7  

• rx_length bit8-23  

• res bit24-31  

 

•  SDIO 
 

•  SDIO  

3.3.2.  

ESP8266  SDIO  DMA ESP8266 

 ESP8266 DMA  SDIO  

 

!  

• owner 1’b0  link  buffer  SW  link  buffer 
MAC  bit 1’b1  link  buffer  HW  

• eof  AMPDU  MAC 
 link  eof  link  buffer_length[11:0] 

 MAC  error  MAC 
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3. SDIO  SPI 

• sub_sof  link  AMPDU  MAC 
 

• length[11:0] buffer  

• size[11:0] buffer  

• buf_ptr[31:0] buffer  

• next_link_ptr[31:0]  1  discripter  MAC  0
 buffer  

3.3.3. ESP8266 DEMO  API  

1. void sdio_slave_init(void) 

SDIO RX  TX 
 

2. void sdio_slave_isr(void *para) 

SDIO SDIO 
 DEMO ESP8266 

 

3. void rx_buff_load_done(uint16 rx_len) 

rx_buffer 
DEMO 

 

rx_len  

4. void tx_buff_handle_done(void) 

tx_buffer  SDIO 
 

DEMO  

5. void rx_buff_read_done(void) 

rx_buffe  SDIO 
 RX_EOF  

6. void tx_buff_write_done(void) 

tx_buffer  SDIO 
 TX_EOF  

7. TRIG_TOHOST_INT() 
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3. SDIO  SPI 

8.  

 

3.4. STM32  
3.4.1.  

1. void SdioRW(void *pvParameters) 

 

SDIO  

 

egl_thread.c  SPITest()  

 

 

2. int esp_sdio_probe(void) 

 

ESP8266  

 

esp_main_sim.c  egl_thread.c  SPITest()  

3. int sif_spi_write_bytes(u32 addr, u8*src,u16 count,u8 func) 

 

SDIO byte  API  CMD53 Byte 
SDIO  512  

 

port_spi.c  egl_thread.c  SdioRW  

 

src  

count  

func  SDIO CMD53  block  block_size 
 0  1  
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3. SDIO  SPI 

addr  0x30 
0x110  block_size func  0  0x1f800-

tx_length  tx_length  count  count>tx_length SPI 
count  tx_length+1  count  

ESP8266  SDIO  addr 
 

4. int sif_spi_read_bytes(u32 addr,u8* dst,u16 count,u8 func) 

 

SDIO Byte  API  CMD53 Byte 
SDIO  512  

 

port_spi.c  egl_thread.c  SdioRW  

 

dst  

count  

func  SDIO CMD53  block  block_size 
 0  1  

addr  0x20  SDIO 
 0x1f800-tx_length  tx_length  

count  count>tx_length SPI  count 
 tx_length+1  count  ESP8266  SDIO 

 addr  

5. int sif_spi_write_blocks(u32 addr, u8 * src, u16 count,u16 
block_size) 

 

sdio block  API  CMD53 block SDIO 
 512  block  

 

port_spi.c  egl_thread.c  SdioRW  esp_main_sim.c 
 sif_io_sync  

 

src  
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3. SDIO  SPI 

count  block  

block_size 1  block  fund  0 addr  0x110-111  
16 bit  SDIO  ESP8266 SDIO  block_size DEMO 

 512  1024 block_size  4  

addr  Byte  0x1f800-tx_length  
tx_length  count  

6. int sif_spi_read_blocks(u32 addr, u8 *dst, u16 count,u16 
block_size) 

 

sdio block  API  CMD53 block SDIO 
 512  block  

 

port_spi.c  egl_thread.c  SdioRW  esp_main_sim.c 
 sif_io_sync  

 

src  

count  block  

block_size  block  func  0 addr  0x110-111  
16 bit  SDIO  ESP8266 SDIO  block_size DEMO 

 512  1024 block_size  4  

addr  Byte  0x1f800-tx_length  
tx_length  count  

7. void EXTI9_5_IRQHandler(void) 

 

 SdioRW  egl_arch_sem_wait 
(&BusIrqReadSem,1000)  SdioRW  SDIO 

 

 

spi_cfg.c 
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4. SPI 

4. SPI  
4.1.  
4.1.1.  

ESP8266 SPI  SPI  SPI 
 4 CS SCLK MOSI MISO  SPI 

ESP8266 SPI  SPI  FLASH  ESP8266 SPI 
 SPI 

 

4.1.2. SPI  

• Master Slave  

• CMD ADDR  16  
64  

•  64  word  

• Slave  

• 3 CS  

•  80 MHz  20 MHz  

•  

•  MSB  LSB  

•  

•  

4.2. ESP8266 SPI  
4.2.1. SPI  

ESP8266 SPI  +  +  

• 1  16 MOSI  

• 0  32 MOSI  
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4. SPI 

• 0 - 512 64 MOSI
MISO  

4.2.2.  API  SPI  

ESP8266 SPI  API 
 SPI  LCD  9 

 SPI “  4.4.1  SPI  API ”  

4.3. ESP8266 SPI  
4.3.1. SPI  

 ESP8266 SPI 
 16  CS 

 CS  

4.3.2. SPI  

ESP8266 SPI  +  + 
 

• 3  16 MOSI  

• 1  32 MOSI  

• 0  512 64 MOSI
MISO  

4.3.3. SPI  

 3  3  

• 010  MOSI  
SPI_FLASH_C0  SPI_FLASH_C15  

• 011  SPI_FLASH_C0  SPI_FLASH_C15 
 MISO  

• 110  MISO  MOSI 
 SPI_FLASH_C0  SPI_FLASH_C15  
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4. SPI 

4.3.4.  API  SPI  

ESP8266 SPI  API 
7  + 1  + 8 

 SPI  16  8  CS  
ESP8266  SPI “  4.4.2  SPI  API 

”  

4.4. SPI  API  
4.4.1. SPI  API  

1. void spi_lcd_mode_init(uint8 spi_no) 

 

 TM035PDZV36  SPI  

2. void spi_lcd_9bit_write(uint8 spi_no,uint8 high_bit,uint8 
low_8bit) 

 

 TM035PDZV36  SPI  9 
 

3. void spi_master_init(uint8 spi_no) 

 

 SPI  CPU  4  
spi_lcd_9bit_write  

⚠   
 SPI  SPI_FLASH_STATUS

uint8 spi_no  SPI  SPI 0  HSPI 1

uint8 spi_no  SPI  SPI  HSPI

uint8 high_bit  9 0  9  0  9  1

uint8 low_8bit  8 
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4. void spi_mast_byte_write(uint8 spi_no,uint8 data) 

 

 

5. void spi_byte_write_espslave(uint8 spi_no,uint8 data) 

 

 ESP8266  SPI  1  

7  + 1  + 8  16 
 0b0000010+0 “  4.3.3 ”  0x04  2 

 data  4-1  

!  
 4-1. spi_byte_write_espslave  ESP8266  

uint8 spi_no  SPI  SPI  HSPI

uint8 spi_no  SPI  SPI  HSPI

uint8 data 8 

uint8 spi_no  SPI  SPI  HSPI

uint8 data 8 

!   
 CS  CLK  MOSI  MISO

Espressif ! /!25 109 2017.05



!
4. SPI 

6. void spi_byte_read_espslave(uint8 spi_no,uint8 *data) 

 

 ESP8266  SPI  1  SPI  

 ESP8266 7  + 1  + 8  16 
bits  0b0000011+0 “  4.3.3 ”  0x06  2 

 

 4-2  

 SPI  16 
 2  ESP8266  

!  
 4-2. spi_byte_read_espslave  ESP8266  

4.4.2. SPI  API  

1. void spi_slave_init(uint8 spi_no) 

 

SPI  IO  SPI  SPI  
spi_slave_isr_handler  

uint8 spi_no  SPI  SPI  HSPI

uint8* data 8 

!   
 CS  CLK  MOSI  MISO
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4. SPI 

 7  + 1  + 8  8 
 0  4.3.3 0x04 0x06 0x0c 

3  

 4-1 4-2  

2. spi_slave_isr_handler(void *para) 

 

SPI  

 

 //0x3ff00020 is isr flag register, bit4 is for spi isr, 

 if(READ_PERI_REG(0x3ff00020)&BIT4){ 

  //following 3 lines is to close spi isr enable 

  regvalue=READ_PERI_REG(SPI_FLASH_SLAVE(SPI)); 

  regvalue&=~(0x3ff); 

  WRITE_PERI_REG(SPI_FLASH_SLAVE(SPI),regvalue);  

  //os_printf("SPI ISR is trigged\n"); //debug code 

 }else if(READ_PERI_REG(0x3ff00020)&BIT7){ //bit7 is for hspi 
isr, 

  //following 3 lines is to clear hspi isr signal 

  regvalue=READ_PERI_REG(SPI_FLASH_SLAVE(HSPI)); 

  regvalue&=~(0x1f); 

  WRITE_PERI_REG(SPI_FLASH_SLAVE(HSPI),regvalue); 

       //when master command is write slave 0x04,  

       //recieved data will be occur in register SPI_FLASH_C0's low 8 
bit, 

       //also if master command is read slave 0x06, 

       //the low 8bit data in register SPI_FLASH_C0 will transmit to 
master, 

   //so prepare the transmit data in SPI_FLASH_C0' low 8bit,  

  //if a slave transmission needs 

  recv_data=(uint8)READ_PERI_REG(SPI_FLASH_C0(HSPI)); 

  /*put user code here*/ 

spi_no
SPI ESP8266  SPI  SPI  HSPI  

SPI  HSPI
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 // os_printf("recv data is %08x\n", recv_data);//debug code 

 }else if(READ_PERI_REG(0x3ff00020)&BIT9){ //bit9 is for i2s 
isr, 

 } 

 SPI  Flash  HSPI  
ESP8266  SPI HSPI I2S 

 0x3ff00020  4  7  9  

SPI  5  

regvalue=READ_PERI_REG(SPI_FLASH_SLAVE(SPI)); 

regvalue&=~(0x3ff); 

WRITE_PERI_REG(SPI_FLASH_SLAVE(SPI),regvalue); 

 HSPI  5 
 

regvalue=READ_PERI_REG(SPI_FLASH_SLAVE(HSPI)); 

regvalue&=~(0x1f); 

WRITE_PERI_REG(SPI_FLASH_SLAVE(HSPI),regvalue); 

 SPI_FLASH_C0  

recv_data=(uint8)READ_PERI_REG(SPI_FLASH_C0(HSPI)); 

recv_data  

4.5. SPI  

⚠   

⚠   
 Non-OS SDK V1.5.3 

Espressif ! /!28 109 2017.05



!
4. SPI 

4.5.1.  

4.5.1.1.  

SpiMode 

SpiSubMode 

SpiSpeed 

SpiBitOrder 

SpiIntSrc 

SpiMode_Master

SpiMode_Slave

SpiSubMode_0 SPI_CPOL 0  SPI_CPHA 0

SpiSubMode_1 SPI_CPOL 0  SPI_CPHA 1

SpiSubMode_2 SPI_CPOL 1  SPI_CPHA 0

SpiSubMode_3 SPI_CPOL 1  SPI_CPHA 1

SpiSpeed_0_5MHz SPI  0.5 MHz

SpiSpeed_1MHz SPI  1 MHz

SpiSpeed_2MHz SPI  2 MHz

SpiSpeed_5MHz SPI  5 MHz

SpiSpeed_8MHz SPI  8 MHz

SpiSpeed_10MHz SPI  10 MHz

SpiBitOrder_MSBFirst  MSB

SpiBitOrder_LSBFirst  LSB

SpiIntSrc_TransDone

SpiIntSrc_WrStaDone

SpiIntSrc_RdStaDone
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4. SPI 

SpiPinCS 

4.5.1.2.  

SpiAttr 

SPI  

typedef struct 

{ 

    SpiMode        mode;             ///< Master or slave mode 

    SpiSubMode     subMode;          ///< SPI SPI_CPOL SPI_CPHA mode 

    SpiSpeed       speed;            ///< SPI Clock 

    SpiBitOrder    bitOrder;         ///< SPI bit order 

} SpiAttr; 

SpiData 

SPI  

typedef struct 

{ 

    uint16_t    cmd;            ///< Command value 

    uint8_t     cmdLen;         ///< Command byte length 

    uint32_t    *addr;          ///< Point to address value 

    uint8_t     addrLen;        ///< Address byte length 

    uint32_t    *data;          ///< Point to data buffer 

    uint8_t     dataLen;        ///< Data byte length. 

} SpiData; 

SpiIntSrc_WrBufDone

SpiIntSrc_RdBufDone

SpiPinCS_0 CS0 

SpiPinCS_1 CS1 

SpiPinCS_2 CS2 

!   
ESP8266 SDK 
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4. SPI 

SpiIntInfo 

SPI  

typedef struct 

{ 

    SpiIntSrc     src;          ///< Interrupt source   

    void          *isrFunc;     ///< SPI interrupt callback function. 

} SpiIntInfo; 

4.5.1.3.  

ESP8266  

4.5.2.  

4.5.2.1. SPIInit 

 

SPI  

 

void SPIInit(SpiNum spiNum, SpiAttr* pAttr); 

 

 

MASTER_WRITE_DATA_TO_SLAVE_CMD 2 ESP8266 

MASTER_READ_DATA_FROM_SLAVE_CMD 3 ESP8266 

MASTER_WRITE_STATUS_TO_SLAVE_CMD 1 ESP8266 

MASTER_READ_STATUS_FROM_SLAVE_CMD 4 ESP8266 

!   
ESP8266 SDK 

spiNum [in]  SPI  HSPI

pAttr [in]  SpiAttr 
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4. SPI 

4.5.2.2. SPIMasterCfgAddr 

 

 

 

void SPIMasterCfgAddr(SpiNum spiNum, uint32_t addr); 

 

 

4.5.2.3. SPIMasterCfgCmd 

 

 SPI  

 

Void SPIMasterCfgCmd(SpiNum spiNum, uint32_t cmd); 

 

 

!   
•  CMD  8 ADDR  8 DATA  32  

•  DATA  

•  DATA  64 

spiNum [in]  SPI  HSPI

addr [in] 

!   
•  32  SPI_WR_STATUS  

• ADDR  word 

spiNum [in]  SPI  HSPI

cmd [in] 
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4. SPI 

4.5.2.4. SPIMasterSendData 

 

 pInData  

 

int SPIMasterSendData(SpiNum spiNum, SpiData* pInData); 

 

• 0  

•  

4.5.2.5. SPIMasterRecvData 

 

 

 

int SPIMasterRecvData(SpiNum spiNum, SpiData* pOutData); 

 

• 0  

•  

!   
CMD  16  word 

spiNum [in]  SPI  HSPI

pInData
[in]  SpiData 

!   
DATA  word 

spiNum [in]  SPI  HSPI

pOutData
[in]  SpiData 
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4. SPI 

4.5.2.6. SPISlaveSendData 

 

 W8 ~ W15  

 

int SPISlaveSendData(SpiNum spiNum, uint32_t *pInData, uint8_t 
inLen); 

 

• 0  

•  

4.5.2.7. SPISlaveRecvData 

 

 

 

int SPISlaveRecvData(SpiNum spiNum); 

 

• 0  

•  

spiNum [in]  SPI  HSPI

pInData [in] 

inLen [in] 

!   
•  SPI W8 ~ W15  ESP8266 

MASTER_READ_DATA_FROM_SLAVE_CMD  

•  32  64 

spiNum [in]  SPI  HSPI
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4. SPI 

4.5.2.8. SPIMasterSendStatus 

 

 

 

void SPIMasterSendStatus(SpiNum spiNum, uint8_t data); 

 

 

4.5.2.9. SPIMasterRecvStatus 

 

 

 

int SPIMasterRecvStatus(SpiNum spiNum); 

 

• 0  

•  

4.5.2.10.SPICsPinSelect 

 

 CS  

 

void SPICsPinSelect(SpiNum spiNum, SpiPinCS pinCs); 

spiNum [in]  SPI  HSPI

data [in] 

spiNum [in]  SPI  HSPI

!   
 SPI  W0 
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4. SPI 

 

 

4.5.2.11.SPIIntCfg 

 

 

 

void SPIIntCfg(SpiNum spiNum, SpiIntInfo *pIntInfo) 

 

 

4.5.2.12.SPIIntEnable 

 

 

 

void SPIIntEnable(SpiNum spiNum, SpiIntSrc intSrc); 

 

 

spiNum [in]  SPI  HSPI

pinCs [in] 

!   
 CS 

spiNum [in]  SPI  HSPI

pIntInfo [in]  SpiIntInfo 

spiNum [in]  SPI  HSPI

intSrc [in] “4.5.1.1 SpiIntSrc”

Espressif ! /!36 109 2017.05



!
4. SPI 

4.5.2.13.SPIIntDisable 

 

 

 

void SPIIntDisable(SpiNum spiNum, SpiIntSrc intSrc); 

 

 

4.5.2.14.SPIIntClear 

 

 

 

void SPIIntClear(SpiNum spiNum); 

 

 

4.5.3. SPI_Test  

ESP8266  Slave  CMD + ADDR + DATA  DATA 
 ESP8266  CMD CMD  

• CMD  2  ESP8266  W0 ~ W15  

• CMD  3  ESP8266  

• CMD  1  ESP8266  

• CMD  4  ESP8266  

Spi_test  ESP8266  SPI  

1.  32  

spiNum [in]  SPI  HSPI

intSrc [in] “4.5.1.1 SpiIntSrc”

spiNum [in]  SPI  HSPI
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4. SPI 

2.  

3.  

4.  

 SPI_SLV_WR_BUF_DONE SPI_SLV_RD_BUF_DONE
SPI_SLV_RD_STA_DONE SPI_SLV_WR_STA_DONE  

4.5.3.1.  

!  
 4-3.  Demo  

 4-3  Demo  HSPI MTCK SPI
MOSI MTDI  SPI MISO MTMS  SPI Clock MTMO  SPI CS  

4.5.3.2.  

spi_master_test 

 W0  SPI  

void ICACHE_FLASH_ATTR spi_master_test() 

{ 

    SpiAttr hSpiAttr; 

    hSpiAttr.bitOrder = SpiBitOrder_MSBFirst; 

    hSpiAttr.speed = SpiSpeed_10MHz; 

    hSpiAttr.mode = SpiMode_Master; 

    hSpiAttr.subMode = SpiSubMode_0; 

    // Init HSPI GPIO 

    WRITE_PERI_REG(PERIPHS_IO_MUX, 0x105); 

ESP8266 Master

MTDI
MTCK
MTMS
MTDO

MTDI
MTCK
MTMS
MTDO

ESP8266 Slave
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4. SPI 

    PIN_FUNC_SELECT(PERIPHS_IO_MUX_MTDI_U, 2);//configure io to spi 
mode 

    PIN_FUNC_SELECT(PERIPHS_IO_MUX_MTCK_U, 2);//configure io to spi 
mode 

    PIN_FUNC_SELECT(PERIPHS_IO_MUX_MTMS_U, 2);//configure io to spi 
mode 

    PIN_FUNC_SELECT(PERIPHS_IO_MUX_MTDO_U, 2);//configure io to spi 
mode 

    SPIInit(SpiNum_HSPI, &hSpiAttr); 

    uint32_t value = 0xD3D4D5D6; 

    uint32_t sendData[8] ={ 0 }; 

    SpiData spiData; 

    os_printf("\r\n =============   spi init master   ============= 
\r\n"); 

//  Test 8266 slave.Communication format: 1byte command + 1bytes 
address + x bytes Data. 

    os_printf("\r\n Master send 32 bytes data to slave(8266)\r\n"); 

    os_memset(sendData, 0, sizeof(sendData)); 

    sendData[0] = 0x55565758; 

    sendData[1] = 0x595a5b5c; 

    sendData[2] = 0x5d5e5f60; 

    sendData[3] = 0x61626364; 

    sendData[4] = 0x65666768; 

    sendData[5] = 0x696a6b6c; 

    sendData[6] = 0x6d6e6f70; 

    sendData[7] = 0x71727374; 

    spiData.cmd = MASTER_WRITE_DATA_TO_SLAVE_CMD; 

    spiData.cmdLen = 1; 

    spiData.addr = &value; 

    spiData.addrLen = 4; 

    spiData.data = sendData; 

    spiData.dataLen = 32; 

    SPIMasterSendData(SpiNum_HSPI, &spiData); 
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    os_printf("\r\n Master receive 24 bytes data from 
slave(8266)\r\n"); 

    spiData.cmd = MASTER_READ_DATA_FROM_SLAVE_CMD; 

    spiData.cmdLen = 1; 

    spiData.addr = &value; 

    spiData.addrLen = 4; 

    spiData.data = sendData; 

    spiData.dataLen = 24; 

    os_memset(sendData, 0, sizeof(sendData)); 

    SPIMasterRecvData(SpiNum_HSPI, &spiData); 

    os_printf(" Recv Slave data0[0x%08x]\r\n", sendData[0]); 

    os_printf(" Recv Slave data1[0x%08x]\r\n", sendData[1]); 

    os_printf(" Recv Slave data2[0x%08x]\r\n", sendData[2]); 

    os_printf(" Recv Slave data3[0x%08x]\r\n", sendData[3]); 

    os_printf(" Recv Slave data4[0x%08x]\r\n", sendData[4]); 

    os_printf(" Recv Slave data5[0x%08x]\r\n", sendData[5]); 

    // read the value of slave status register 

    value = SPIMasterRecvStatus(SpiNum_HSPI); 

    os_printf("\r\n Master read slave(8266) status[0x%02x]\r\n", 
value); 

    // write 0x99 into the slave status register 

    SPIMasterSendStatus(SpiNum_HSPI, 0x99); 

    os_printf("\r\n Master write status[0x99] to slavue(8266).\r\n"); 

    SHOWSPIREG(SpiNum_HSPI); 

//  Test others slave.Communication format:0bytes command + 0 bytes 
address + x bytes Data 

#if 0 

    os_printf("\r\n Master send 4 bytes data to slave\r\n"); 

    os_memset(sendData, 0, sizeof(sendData)); 

    sendData[0] = 0x2D3E4F50; 
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    spiData.cmd = MASTER_WRITE_DATA_TO_SLAVE_CMD; 

    spiData.cmdLen = 0; 

    spiData.addr = &addr; 

    spiData.addrLen = 0; 

    spiData.data = sendData; 

    spiData.dataLen = 4; 

    SPIMasterSendData(SpiNum_HSPI, &spiData); 

    os_printf("\r\n Master receive 4 bytes data from slaver\n"); 

    spiData.cmd = MASTER_READ_DATA_FROM_SLAVE_CMD; 

    spiData.cmdLen = 0; 

    spiData.addr = &addr; 

    spiData.addrLen = 0; 

    spiData.data = sendData; 

    spiData.dataLen = 4; 

    os_memset(sendData, 0, sizeof(sendData)); 

    SPIMasterRecvData(SpiNum_HSPI, &spiData); 

    os_printf(" Recv Slave data[0x%08x]\r\n", sendData[0]); 

#endif 

} 

spi_slave_test 

 SPI  W8  SPI  GPIO
 SPI  

void ICACHE_FLASH_ATTR spi_slave_test() 

{ 

    // SPI initialization configuration, speed = 0 in slave mode 

    SpiAttr hSpiAttr; 

    hSpiAttr.bitOrder = SpiBitOrder_MSBFirst; 

    hSpiAttr.speed = 0; 

    hSpiAttr.mode = SpiMode_Slave; 

    hSpiAttr.subMode = SpiSubMode_0; 

    // Init HSPI GPIO 
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    WRITE_PERI_REG(PERIPHS_IO_MUX, 0x105); 

    PIN_FUNC_SELECT(PERIPHS_IO_MUX_MTDI_U, 2);//configure io to spi 
mode 

    PIN_FUNC_SELECT(PERIPHS_IO_MUX_MTCK_U, 2);//configure io to spi 
mode 

    PIN_FUNC_SELECT(PERIPHS_IO_MUX_MTMS_U, 2);//configure io to spi 
mode 

    PIN_FUNC_SELECT(PERIPHS_IO_MUX_MTDO_U, 2);//configure io to spi 
mode 

    os_printf("\r\n ============= spi init slave =============\r\n"); 

    SPIInit(SpiNum_HSPI, &hSpiAttr); 

     

    // Set spi interrupt information. 

    SpiIntInfo spiInt; 

    spiInt.src = (SpiIntSrc_TransDone  

        | SpiIntSrc_WrStaDone  

        |SpiIntSrc_RdStaDone  

        |SpiIntSrc_WrBufDone  

        |SpiIntSrc_RdBufDone); 

    spiInt.isrFunc = spi_slave_isr_sta; 

    SPIIntCfg(SpiNum_HSPI, &spiInt); 

    // SHOWSPIREG(SpiNum_HSPI); 

     

    SPISlaveRecvData(SpiNum_HSPI); 

    uint32_t sndData[8] = { 0 }; 

    sndData[0] = 0x35343332; 

    sndData[1] = 0x39383736; 

    sndData[2] = 0x3d3c3b3a; 

    sndData[3] = 0x11103f3e; 

    sndData[4] = 0x15141312; 

    sndData[5] = 0x19181716; 

    sndData[6] = 0x1d1c1b1a; 

    sndData[7] = 0x21201f1e; 

// write 8 word (32 byte) data to SPI buffer W8~W15 

SPISlaveSendData(SpiNum_HSPI, sndData, 8); 
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// set the value of status register 

    WRITE_PERI_REG(SPI_RD_STATUS(SpiNum_HSPI), 0x8A); 

    WRITE_PERI_REG(SPI_WR_STATUS(SpiNum_HSPI), 0x83); 

} 

spi_slave_isr_sta 
// SPI interrupt callback function. 

void spi_slave_isr_sta(void *para) 

{ 

    uint32 regvalue; 

    uint32 statusW, statusR, counter; 

    if (READ_PERI_REG(0x3ff00020)&BIT4) { 

        //following 3 lines is to clear isr signal 

        CLEAR_PERI_REG_MASK(SPI_SLAVE(SpiNum_SPI), 0x3ff); 

    } else if (READ_PERI_REG(0x3ff00020)&BIT7) { //bit7 is for hspi 
isr, 

        regvalue = READ_PERI_REG(SPI_SLAVE(SpiNum_HSPI)); 

        os_printf("spi_slave_isr_sta SPI_SLAVE[0x%08x]\n\r", 
regvalue); 

        SPIIntClear(SpiNum_HSPI); 

        SET_PERI_REG_MASK(SPI_SLAVE(SpiNum_HSPI), SPI_SYNC_RESET); 

        SPIIntClear(SpiNum_HSPI); 

         

        SPIIntEnable(SpiNum_HSPI, SpiIntSrc_WrStaDone 

                 | SpiIntSrc_RdStaDone  

                 | SpiIntSrc_WrBufDone 

                 | SpiIntSrc_RdBufDone); 

        if (regvalue & SPI_SLV_WR_BUF_DONE) { 

            // User can get data from the W0~W7 

            os_printf("spi_slave_isr_sta : SPI_SLV_WR_BUF_DONE\n\r"); 

        } else if (regvalue & SPI_SLV_RD_BUF_DONE) { 

            // TO DO  

            os_printf("spi_slave_isr_sta : SPI_SLV_RD_BUF_DONE\n\r");             

        } 

        if (regvalue & SPI_SLV_RD_STA_DONE) { 
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            statusR = READ_PERI_REG(SPI_RD_STATUS(SpiNum_HSPI)); 

            statusW = READ_PERI_REG(SPI_WR_STATUS(SpiNum_HSPI)); 

            os_printf("spi_slave_isr_sta : 
SPI_SLV_RD_STA_DONE[R=0x%08x,W=0x%08x]\n\r", statusR, 

                      statusW); 

        } 

        if (regvalue & SPI_SLV_WR_STA_DONE) { 

            statusR = READ_PERI_REG(SPI_RD_STATUS(SpiNum_HSPI)); 

            statusW = READ_PERI_REG(SPI_WR_STATUS(SpiNum_HSPI)); 

            os_printf("spi_slave_isr_sta : 
SPI_SLV_WR_STA_DONE[R=0x%08x,W=0x%08x]\n\r", statusR, tatusW); 

        } 

        if ((regvalue & SPI_TRANS_DONE) && ((regvalue & 0xf) == 0)) { 

            os_printf("spi_slave_isr_sta : SPI_TRANS_DONE\n\r"); 

        } 

        SHOWSPIREG(SpiNum_HSPI); 

    }  

} 

4.5.3.3.  

ESP8266 Master 

 4-4  
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!  
 4-4.  1 

 4-5  Master  Slave  0x02  0x00
 

!  
 4-5.  1 
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 4-6  0x03  Slave  0x00  MISO 
 SPI  

!  
 4-6.  2 

 4-7  0x04  Slave  MISO  Slave 
 

!  
 4-7  3 

 4-8  0x01  Slave  Slave 
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!  
 4-8  4 

ESP8266 Slave 

 4-9  

!  
 4-9  2 
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5. SPI Overlap  DEMO

5. SPI Overlap 
 DEMO 

5.1.  
ESP8266  SPI  overlap  SPI SPI  HSPI  IO 

 SCLK MOSI MISO  SPI  3  CS 
 3  GPIO  

SPI  FLASH 
 CPU  CACHE  HSPI  overlap 

 SPI 
 HSPI  SPI  HSPI 

 SPI  HSPI  IO 
 5-1  HSPI 

 HSPI  

!  
 5-1. SPI OVERLAP  
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SPI “  4  EPS8266 SPI ”
 OVERLAP  

5.2. SPI OVERLAP  
EPS8266  SD_CLK SD_DATA0 SD_DATA1  SPI  SCLK
MISO MOSI  SD_CMD U0TXD GPIO0  SPI  CS0 CS1
CS2 SD_CMD  FLASH  CS  U0TXD GPIO0 

 HSPI  CS0  SPI 
FLASH  

 SPI  CS0-CS2  
GPIO  

5.3. SPI OVERLAP  API  
1. void hapi_overlap_init(void) 

 

 SPI  overlap  SPI  HSPI  SCLK MOSI MISO 
 HSPI  CS2  CS 

 

 

DEMO  \app\user\user_main.c 

2. SELECT_OLED(),SELECT_TFT() 

 

 HSPI  CS  DEMO  OLED  CS2 TFTLCD 
 CS1  HSPI  

#define SELECT_OLED()  CLEAR_PERI_REG_MASK(SPI_PIN(HSPI), 
SPI_CS2_DIS);\ 

SET_PERI_REG_MASK(SPI_PIN(HSPI), SPI_CS0_DIS |SPI_CS1_DIS) 

#define SELECT_TFT()   CLEAR_PERI_REG_MASK(SPI_PIN(HSPI), 
SPI_CS1_DIS);\ 

SET_PERI_REG_MASK(SPI_PIN(HSPI), SPI_CS0_DIS |SPI_CS2_DIS) 

 HSPI  FLASH 
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#define SELECT_FLASH()   CLEAR_PERI_REG_MASK(SPI_PIN(HSPI), 
SPI_CS0_DIS);\ 

SET_PERI_REG_MASK(SPI_PIN(HSPI), SPI_CS1_DIS |SPI_CS2_DIS) 

 GPIO  

#define DISABLE_CS()\ 

SET_PERI_REG_MASK(SPI_PIN(HSPI), SPI_CS0_DIS |SPI_CS1_DIS |
SPI_CS2_DIS) 

 

DEMO  \app\include\user_lcd.h 

 SPI  API “  4  EPS8266 SPI ”  

5.4.  DEMO 
 DEMO 

DEMO  3.5  TM035PDZV36 480*320 TFT  LCD 
 1.3  128*64OLED  ESP8266 HSPI  OVERLAP 

SPI “  4  EPS8266 SPI ”  

 SPI OVERLAP  ESP8266  Flash  SPI  
SCLK MOSI MISO  CS  

5.4.1.  

 1.3  OLED  

OLED  SCLK MOSI CS DC RESET  ESP8266  SD_CLK
SD_DATA1 GPIO0 MTCK GPIO5 OLED  VCC  GND  
DEMO  3.3V  GND  

 3.5  TFT LCD 

TFT  SCLK MOSI CS RESET  ESP8266  SD_CLK SD_DATA1
U0TXD GPIO5 TFT  VCC  GND  DEMO  3.3V 
GND  

5.4.2. API  

1. void screen_init(void) 
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\app\user\user_lcd.c  \app\include\user_lcd.h 

2. void scr_param_config(uint8 bkg_color,uint8 ft_color,uint8 
ft_size, uint8 scr_size_clr_row, uint8 scr_size_x,uint8 
scr_size_y) 

 

 scr_font_param  

 

• uint8 bkg_color——TFT  BLACK_8COLOR  
WHITE_8COLOR OLED  

• uint8 ft_color——TFT  BLACK_8COLOR  WHITE_8COLOR
OLED  

• uint8 ft_size——  12*6  ASCII 
 ft_size  2  24*12  0  

• uint8 scr_size_clr_row——
 0  

• uint8 scr_size_x——  

• uint8 scr_size_y——  

 

\app\user\user_lcd.c  \app\include\user_lcd.h  screen_init  

3. void scr_printf(const char* fmt, ...) 

 

 C  printf  

 

• const char* fmt——  

• ...——  

 

\app\user\user_lcd.c  \app\include\user_lcd.h 

4. void at_lcd_print(uint8* str) 
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uint8* str——  

5.4.3.  

#define OLED_SCR   1 

#define TFT_SCR   1 

#define OVERLAP_TEST 0 

 

\app\include\user_lcd.h 

OLED_SCR  TFT_SCR 
OVERLAP_TEST  SPI OVERLAP  TFT 

 TFT  0  
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6. SPI  
6.1.  

 ESP8266  SPI  5 
 SPI  4  1 

 

6.2. ESP8266 SPI  
6.2.1. SPI  

 ESP8266 SPI 
 34  2 

 CS  CS 
 

6.2.2. SPI  

ESP8266 SPI  +  +  +  

• 8 bits MOSI  

 0x02  MOSI  32 Bytes 
 SPI_W0  SPI_W7  

 0x03  SPI_FLASH_C8  
SPI_FLASH_C15  32 Bytes  MISO  

0x04  0x05  SPI_FLASH_STATUS  8  

• 8 bits MOSI  0  

• / 256 bits 32 Bytes MOSI  0x02 
MISO  0x03  

• 8 bits MISO  0x04  0x05 
 

⚠   
 SPI  SPI_FLASH_STATUS
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6.3.  
6.3.1.  

 8 bits  

• wr_busy bit0 1 0 
 

• rd_empty bit1 1 0 
 

• comm_cnt bit2-4  SPI  3 
 1

 

6.3.2. GPIO0  

 GPIO0  1  0x04 0x05 
 GPIO0  0  

6.4. ESP8266 SPI  API  

//SPI protocol selection 

#define TWO_INTR_LINE_PROTOCOL  0 

#define ONE_INTR_LINE_31BYTES  0 

#define ONE_INTR_LINE_WITH_STATUS  1 

 spi_slave_isr_sta(void *para) 

1. void spi_slave_init(uint8 spi_no) 

 

⚠   
rd_empty  0  

comm_cnt  1 wr_busy  0  
comm_cnt  1

⚠   
 SPI  spi.h 
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SPI  IO  SPI  SPI  
spi_slave_isr_handler  8 bits  + 8 bits  + 256 bits

32 Bytes /  

 

spi_no SPI ESP8266  SPI  SPI  
HSPI  

SPI  HSPI  

2. spi_slave_isr_sta(void *para) 

 

SPI 
 

struct spi_slave_status_element 

{ 

 uint8 wr_busy:1; 

 uint8 rd_empty :1; 

 uint8 comm_cnt :3; 

 uint8 res :3; 

}; 

union spi_slave_status 

{ 

 struct spi_slave_status_element elm_value; 

 uint8 byte_value; 

}; 

void spi_slave_isr_sta(void *para) 

{ 

 uint32 regvalue,calvalue; 

 uint32 recv_data,send_data; 

 union spi_slave_status spi_sta; 

  

 if(READ_PERI_REG(0x3ff00020)&BIT4){   

        //following 3 lines is to clear isr signal 

         CLEAR_PERI_REG_MASK(SPI_SLAVE(SPI), 0x3ff); 
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     }else if(READ_PERI_REG(0x3ff00020)&BIT7){ //bit7 is for 
hspi isr, 

         //  

  regvalue=READ_PERI_REG(SPI_SLAVE(HSPI)); 

  //*********** ************// 

          CLEAR_PERI_REG_MASK(SPI_SLAVE(HSPI),   

        SPI_TRANS_DONE_EN| 

        
SPI_SLV_WR_STA_DONE_EN| 

        
SPI_SLV_RD_STA_DONE_EN| 

        
SPI_SLV_WR_BUF_DONE_EN| 

        
SPI_SLV_RD_BUF_DONE_EN); 

         SET_PERI_REG_MASK(SPI_SLAVE(HSPI), SPI_SYNC_RESET); 

         CLEAR_PERI_REG_MASK(SPI_SLAVE(HSPI),   

        SPI_TRANS_DONE| 

        SPI_SLV_WR_STA_DONE| 

        SPI_SLV_RD_STA_DONE| 

        SPI_SLV_WR_BUF_DONE| 

        SPI_SLV_RD_BUF_DONE);  

  SET_PERI_REG_MASK(SPI_SLAVE(HSPI),   

        SPI_TRANS_DONE_EN| 

        
SPI_SLV_WR_STA_DONE_EN| 

        
SPI_SLV_RD_STA_DONE_EN| 

        
SPI_SLV_WR_BUF_DONE_EN| 

        
SPI_SLV_RD_BUF_DONE_EN); 

  //
*******************************************************// 

  /**************** ***************/ 

   if(regvalue&SPI_SLV_WR_BUF_DONE){  

   //***** 1 1****//  
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spi_sta.byte_value=READ_PERI_REG(SPI_STATUS(HSPI))&0xff; 

   spi_sta.elm_value.wr_busy=1; 

   spi_sta.elm_value.comm_cnt++; 

   WRITE_PERI_REG(SPI_STATUS(HSPI), 
(uint32)spi_sta.byte_value); 

   //**********************************************//  

   //******* ******// 

              idx=0; 

              while(idx<8){ 

               recv_data=READ_PERI_REG(SPI_W0(HSPI)+
(idx<<2)); 

               //os_printf("rcv data : 0x%x 
\n\r",recv_data); 

               spi_data[idx<<2] = recv_data&0xff; 

               spi_data[(idx<<2)+1] = 
(recv_data>>8)&0xff; 

               spi_data[(idx<<2)+2] = 
(recv_data>>16)&0xff; 

               spi_data[(idx<<2)+3] = 
(recv_data>>24)&0xff; 

               idx++; 

   } 

   //***********************************// 

   //************ 0 *************// 

   
spi_sta.byte_value=READ_PERI_REG(SPI_STATUS(HSPI))&0xff; 

   spi_sta.elm_value.wr_busy=0; 

   WRITE_PERI_REG(SPI_STATUS(HSPI), 
(uint32)spi_sta.byte_value); 

   //
************************************************// 

   /***
**/ 

   for(idx=0;idx<8;idx++) 

   { 
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    WRITE_PERI_REG(SPI_W8(HSPI)+(idx<<2),  
         
READ_PERI_REG(SPI_W0(HSPI)+(idx<<2))); 

   } 

   /
**************************************************************/ 

   /*** 0

**/ 

   
spi_sta.byte_value=READ_PERI_REG(SPI_STATUS(HSPI))&0xff; 

   spi_sta.elm_value.rd_empty=0; 

   WRITE_PERI_REG(SPI_STATUS(HSPI), 
(uint32)spi_sta.byte_value); 

   /******************************************/ 

   GPIO_OUTPUT_SET(0, 1); // 1

 

  /**************** ***************/ 

         }else if(regvalue&SPI_SLV_RD_BUF_DONE){ 

   //***** 1 1****//  

             
spi_sta.byte_value=READ_PERI_REG(SPI_STATUS(HSPI))&0xff; 

   spi_sta.elm_value.comm_cnt++; 

   spi_sta.elm_value.rd_empty=1; 

   WRITE_PERI_REG(SPI_STATUS(HSPI), 
(uint32)spi_sta.byte_value); 

   

   GPIO_OUTPUT_SET(0, 1); // 1

 

         } 

  /**************** ***************/ 

  if(regvalue&SPI_SLV_RD_STA_DONE){ 

   GPIO_OUTPUT_SET(0,0); // 0  

  } 

    }else if(READ_PERI_REG(0x3ff00020)&BIT9){ //bit7 is for i2s 
isr, 
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    } 

} 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7. SPI  
7.1.  

 ESP8266  SPI  6 
 SPI  4  2 

 

7.2. ESP8266 SPI  
7.2.1. SPI  

 ESP8266 SPI 
 34  CS 

 CS  

7.2.2. SPI  

ESP8266 SPI  +  +  

• 8 bits MOSI  

 0x02  MOSI  32 Bytes 
 SPI_W0  SPI_W7  

 0x03  SPI_W8  SPI_W15 32 
Bytes  MISO  

• 8 bits MOSI  0  

• / 256 bits 32 Bytes MOSI  0x02 
MISO  0x03  

7.3.  
EPS8266  GPIO  

⚠   
 SPI  SPI_STATUS
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7.3.1. GPIO0  

GPIO0  SPI 
 GPIO0  GPIO0 

 

•  SPI  GPIO0  SPI 
 

•  GPIO0  SPI 0x02 
 SPI_W0  SPI_W7

 GPIO2 GPIO0 0x03 
 SPI_W8  SPI_W15  

•  GPIO0  SPI_W0  SPI_W7 
0x02  

7.3.2. GPIO2  

GPIO2  GPIO0  SPI 
 GPIO0 

 WIFI  ESP8266  SPI  8266  SPI_W8  
SPI_W15  GPIO2  

•  SPI  GPIO2  SPI 
 

•  GPIO2  SPI 0x03 

 GPIO0 GPIO2 0x02 
 

•  GPIO2  SPI_W8  
SPI_W15 0x03  

7.3.3.  

 C  

//wr_rdy SPI  

//rd_rdy SPI  

unsigned char wr_rdy=1,rd_rdy=0;   
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void spi_read_func(....) 

{  

 // rd_rdy 0  

 // ( GPIO0 0)

 wr_rdy 0  

 if(rd_rdy&&((GPIO0= =0)||wr_rdy)){  

  rd_rdy=0; //  rd_rdy 

 spi_transmit(0x03,0,*read_buff);// SPI , 3+ 0+ 32

 

 …. 

 } 

} 

void spi_write_func(...) 

{ 

 // rd_rdy 0  

 // ( GPIO2 0)

 rd_rdy 0  

 if(wr_rdy&&((GPIO2= =0)||rd_rdy)){ 

 wr_rdy=0; //  rd_rdy 

 spi_transmit(0x02,0,*write_buff);// SPI , 2+ 0+ 32

 

 ... 

 } 

} 

GPIO0_Raising_Edge_ISR() // 8266 GPIO0  

{ 

  wr_rdy=1; //  

} 

GPIO2_Raising_Edge_ISR()// 8266 GPIO2  

{ 

  rd_rdy=1; //  
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} 

7.4. ESP8266 SPI  API  
1. void spi_slave_init(uint8 spi_no) 

 

SPI  IO  SPI  SPI  
spi_slave_isr_handler  8 bits  + 8 bits  + 256 bits 32 
Bytes  

 

spi_no SPI ESP8266  SPI  SPI  
HSPI 

SPI  HSPI 

2. spi_slave_isr_handler(void *para) 

 

SPI 
 

 

 uint32 regvalue; 

     static uint32 t1 =0; 

     static uint32 t2 =0; 

     t1=system_get_time(); 

     if(READ_PERI_REG(0x3ff00020)&BIT4){   //bit4 SPI  

        //following 3 lines is to clear isr signal 

         CLEAR_PERI_REG_MASK(SPI_SLAVE(SPI), 0x3ff); 

     }else if(READ_PERI_REG(0x3ff00020)&BIT7){ //bit7 HSPI , 

         regvalue=READ_PERI_REG(SPI_SLAVE(HSPI)); //  

  // SPI  

          CLEAR_PERI_REG_MASK(SPI_SLAVE(HSPI),   

        SPI_TRANS_DONE_EN| 

        
SPI_SLV_WR_STA_DONE_EN| 
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SPI_SLV_RD_STA_DONE_EN| 

        
SPI_SLV_WR_BUF_DONE_EN| 

        
SPI_SLV_RD_BUF_DONE_EN); 

  // SPI  

         SET_PERI_REG_MASK(SPI_SLAVE(HSPI), SPI_SYNC_RESET); 

  //  

         CLEAR_PERI_REG_MASK(SPI_SLAVE(HSPI),   

        SPI_TRANS_DONE| 

        SPI_SLV_WR_STA_DONE| 

        SPI_SLV_RD_STA_DONE| 

        SPI_SLV_WR_BUF_DONE| 

        SPI_SLV_RD_BUF_DONE);  

  // SPI  

  SET_PERI_REG_MASK(SPI_SLAVE(HSPI),   

        SPI_TRANS_DONE_EN| 

        
SPI_SLV_WR_STA_DONE_EN| 

        
SPI_SLV_RD_STA_DONE_EN| 

        
SPI_SLV_WR_BUF_DONE_EN| 

        
SPI_SLV_RD_BUF_DONE_EN); 

  //  

   if(regvalue&SPI_SLV_WR_BUF_DONE){  

              GPIO_OUTPUT_SET(0, 0); //GPIO0 0 

              idx=0; 

              //  

   while(idx<8){ 

               recv_data=READ_PERI_REG(SPI_W0(HSPI)
+4*idx); 

               //os_printf("rcv data : 0x%x 
\n\r",recv_data); 
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               spi_data[4*idx+0] = recv_data&0xff; 

               spi_data[4*idx+1] = 
(recv_data>>8)&0xff; 

               spi_data[4*idx+2] = 
(recv_data>>16)&0xff; 

               spi_data[4*idx+3] = 
(recv_data>>24)&0xff; 

               idx++; 

   } 

              system_os_post(USER_TASK_PRIO_1,MOSI,0);//

 

              GPIO_OUTPUT_SET(0, 1);    
 //GPIO0 1 

              SET_PERI_REG_MASK(SPI_SLAVE(HSPI),  
SPI_SLV_WR_BUF_DONE_EN); 

  //  

          if(regvalue&SPI_SLV_RD_BUF_DONE){ 

              GPIO_OUTPUT_SET(2, 0); //GPIO2 0 

         } 

    }else if(READ_PERI_REG(0x3ff00020)&BIT9){ //bit7 I2S  

    }  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8. HSPI   
8.1.  

ESP8266  SPI  SPI  HSPI  SPI  
Flash  CPU  HSPI  SPI  

HSPI  3  Flash 
 

 SPI  Flash  Flash 
 

8.2.  
SPI  SCLK MOSI MISO  CS  

HSPI  

HSPI Default IO  1

SPI OVERLAP and CS1  2

SPI OVERLAP and CS2  3

SPI OVERLAP and CS0 Flash

⚠   
• API  HSPI  CS  

•  FLASH  SPI  80 MHz SPI OVERLAP  CS1 
 SPI OVERLAP  CS2  SPI  80 MHz

HSPI MTDO  CS MTCK  MOSI MTDI  MISO MTMS  CLK

SPI OVERLAP  CS1
U0TXD  CS1 SD_CLK  SCLK SD_DATA0  MISO SD_DATA1 

 MOSI

SPI OVERLAP  CS2
GPIO0  CS2 SD_CLK  SCLK SD_DATA0  MISO SD_DATA1 

 MOSI
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8.3. API  
 \app\include\driver\spi_overlap.h  

• HSPI_CS_DEV 
• SPI_CS1_DEV 
• SPI_CS2_DEV 

 8.2  

 FLASH  SPI_CS0_FLASH  API  

void hspi_master_dev_init(uint8 dev_no,uint8 clk_polar,uint8 clk_div) 

void hspi_dev_sel(uint8 dev_no) 

!   
 OVERLAP  HSPI  FLASH  SPI 

 HSPI  SPI 

 \app\include\driver\spi_overlap.h  
\app\driver\spi_overlap.c

• uint8 dev_no  HSPI_CS_DEV SPI_CS1_DEV SPI_CS2_DEV  
SPI_CS0_FLASH  0  3  

• uint8 clk_polar 0 1 
 

• uint8 clk_div 40 MHz  clk_div+1 0 
1 20 MHz 2  40/3 MHz 

⚠   
 SPI  FLASH  80 MHz  OVERLAP 

SPI_CS1_DEV SPI_CS2_DEV  SPI  80 MHz

 \app\include\driver\spi_overlap.h  
\app\driver\spi_overlap.c

uint8 dev_no  HSPI_CS_DEV SPI_CS1_DEV SPI_CS2_DEV  
SPI_CS0_FLASH  0  3
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9. I2C   
9.1.  

ESP8266  I2C  I2C 
 

 GPIO open-drain)  GPIO 
 I2C data  clock  

 

ESP8266  I2C  SDA  SCL  GPIO  SCL  
SDA SCL  5 μs  I2C  100 kHz  

9.2. I2C master  
9.2.1.  

i2c_master_gpio_init GPIO  

 

1.  pin  GPIO 

2.  GPIO  

3.  SDA  SCL  

4.  GPIO  

i2c_master_init(void)  

9.2.2. I2C  

i2c_master_start(void)  I2C  
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!  

9.2.3. I2C  

i2c_master_stop(void)  I2C  

 

!  

9.2.4. I2C  ACK 

i2c_master_send_ack(void)  I2C  ACK  

 

!  
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9.2.5. I2C  NACK 

i2c_master_send_nack(void)  I2C  NACK  

 

!  

9.2.6.  I2C  

bool i2c_master_checkAck(void)  

 

• TRUE  acknowledge 

• FALSE  not acknowledge 

 

!  

9.2.7.  I2C  

i2c_master_writeByte(uint8 wrdata)  I2C  
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1 Byte  

9.2.8.  I2C  

i2c_master_readByte (void)  SPI slave  

 

 1 Byte  

9.3.  
 esp_iot_sdk  IOT_Demo  

!  

!   
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!  
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10. I2S  
10.1.  

ESP8266 I2S 
 

•  

•  

•  

I2S  10-1  

10.2.  
10.2.1. I2S  

10.2.1.1.I2S  

I2SCONF  0    3  I2S “1”
“0”  

•  0 I2S_TX_RESET 

•  1 I2S_RX_RESET 

•  2 I2S_TX_FIFO_RESET 

!   
“0”

 10-1. I2S 

!   
I2S  FIFO  128  32 bits  FIFO 

 SLC  FIFO  DMA 
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•  3 I2S_RX_FIFO_RESET 

10.2.1.2.I2S  

 

 I2S  I2S  

i2c_writeReg_ Mask_def (i2c_bbpll, i2c_bbpll_en_audio_clock_out, 1) 

 

I2SCONF  8  

• “1”
 0  FIFO  

-  FIFO  0  

-  FIFO  
FIFO  

•

 

I2SCONF  9  

•  

• “1”  

• “0”  

•  

10.2.1.3.  FIFO  

FIFO  

I2S_FIFO_CONF  12  FIFO  

•  12 “1”  FIFO  SLC  DMA  FIFO 
 

•  12 “0”  FIFO  

•  12 “1”  

 FIFO  

I2S_FIFO_CONF  13 ~ 15  i2s_tx_fifo_mod  
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 FIFO  

I2S_FIFO_CONF  16  18  i2s_rx_fifo_mod  

10.2.1.4.  

 

I2SCONF_CHAN  0  2 tx_chan_mod  

 

I2SCONF_CHAN  3  4 rx_chan_mod  

0  16 FIFO  16 16 16 

1  16 FIFO  16 16 16 

2  24 FIFO  24 8 24 8 

3  24 FIFO  24 8 24 8 

4  24 FIFO  24 24 

5  24 FIFO  24 24 

6 ~ 7

0  16 

1  16 

2  24 

3  24 

4 ~ 7

0

1

2

3  regfile 

4  regfile 

Espressif ! /!75 109 2017.05



!
10. I2S 

10.2.1.5.  

 I2SCONF  

•  16 ~ 21  I2S I2S_CLKM_DIV_NUM  

•  22 ~ 27 I2S_BCK_DIV_NUM  

10.2.1.6.  

 I2SRXEOF_NUM  RX FIFO  SLC  4 
 

 DEMO  i2s_reg.h  

10.2.2.  

ESP8266  SDIO  DMA 8266 
 

 10-1
 8266 DMA 

 SDIO  

!  
 10-1.  

0

1

2

owner sub_sof 5’b0 length［11:0］ size［11:0］eof

buf_ptr [31:0]

next_link_ptr [31:0]

word 0

word 1

word 2

owner
1’b0 MAC 

1’b1
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10. I2S 

10.2.3. SLC  

10.2.3.1.  

SLC  ESP8266  DMA  

 SLC  I2S  FIFO  

•  SLC_CONF0  12 ~ 13 SLC_MODE “01”  

•  SLC_RX_DSCR_CONF  17 SLC_INFOR_NO_REPLACE  17  
SLC_TOKEN_NO_REPLACE “1”  

10.2.3.2.  

SLC_RX_LINK  SLC_TX_LINK  0  19 
 20  SLC  

10.2.3.3.  SLC  

SLC_RX_LINK  SLC_TX_LINK  29  SLC 
 20  1  SLC  

10.3.  
 

/app/driver/i2s.c and /app/include/driver/i2s.h 

eof

 AMPDU  
•  MAC  link  eof  

buffer_length[11:0]  MAC  
•  MAC 

sub_sof  AMPDU  MAC 

length[11:0]

size[11:0]

buf_ptr[31:0]

next_link_ptr[31:0]  MAC 0

Espressif ! /!77 109 2017.05



!
10. I2S 

10.3.1.  

void i2s_test 

void i2s_init 

void creat_one_link 

void slc_init 

10.3.2.  

CONF_RXLINK_ADDR 

CONF_TXLINK_ADDR 

void i2s_test(void)

I2S DEMO  I2S 

void i2s_init(uint8 slc_en)

 I2S 

slc_en SLC 0  FIFO  SLC  FIFO “  
10.2.1.3 ”

void creat_one_link (uint8 own, uint8 eof,uint8 sub_sof, uint16 size, uint16 length, uint32* buf_ptr, 
uint32* nxt_ptr, struct sdio_queue* i2s_queue)

struct sdio_queue* i2s_queue  
“  10.2.2 ”

void slc_init (uint8 trans_dev)

SLC “  10.2.3 ”

uint8 trans_dev SLC 1  I2S 0  SDIO

CONF_RXLINK_ADDR(addr)

“  10.2.3 ”

addr

CONF_TXLINK_ADDR(addr)

“  10.2.3 ”
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10.3.3.  

START_RXLINK 

START_TXLINK 

addr

START_RXLINK()

 SLC , “  10.2.3 ”

START_TXLINK()

 SLC , “  10.2.3 ”
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11. UART 

11. UART  
11.1.  

ESP8266  UART  

• UART0  

- U0TXD pin26 U0TXD  

- U0RXD pin25 U0RXD  

- U0CTS pin12 MTCK  

- U0RTS pin13 MTDO  

• UART1  

- U1TXD pin14 GPIO2  

 FIFO  

 FIFO 
 FIFO  

FIFO  FIFO 
 FIFO 

 FIFO    

 FIFO  

FIFO 
FIFO  FIFO 

 FIFO FIFO 
 

 

UART0 UART1  debug  

UART0  booting 
 40 M  115200  26 M 

 74880  
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11. UART 

!  

 10.4 
 

11.2.  
UART0  UART1  128 Bytes  FIFO  FIFO 

 

 UART  UART0 UART1  

11.3.  
UART  UART_CONF0  uart_register.h 

 UART  

11.3.1.  

ESP8266  300  115200*40  

void UART_SetBaudrate(uint8 uart_no,uint32 baud_rate); 
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11.3.2.  

#define UART_PARITY_EN  (BIT(1))  1 enable 0 disable 

#define UART_PARITY      (BIT(0))   1 0  

void UART_SetParity(uint8 uart_no, UartParityMode 
Parity_mode); 

11.3.3.  

#define UART_BIT_NUM  0x00000003  //  bits  

 bits  0 5 bits 1 6 bits 2 7 bits 3 8 bits 

#define UART_BIT_NUM_S  2  //  2  2 bit  

void UART_SetWordLength(uint8 uart_no, UartBitsNum4Char len) 

11.3.4.  

#define UART_STOP_BIT_NUM   0x00000003  //  bits 

 bits  1 1bits 2 1.5 bits 3 2 bits 

#define UART_STOP_BIT_NUM_S  4  //  4  4 bit  

void UART_SetStopBits(uint8 uart_no, UartStopBitsNum 
bit_num); 

11.3.5.  

UART  

#define UART_DTR_INV  (BIT(24)) 
#define UART_RTS_INV  (BIT(23)) 
#define UART_TXD_INV  (BIT(22)) 

#define UART_DSR_INV  (BIT(21)) 
#define UART_CTS_INV  (BIT(20)) 
#define UART_RXD_INV  (BIT(19)) 

 

void UART_SetLineInverse(uint8 uart_no, 
UART_LineLevelInverse inverse_mask); 
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11.3.6.  

 os_printf  uart0  
UART0  UART1  

void UART_SetPrintPort(uint8 uart_no); 

11.3.7.  tx/rx  

Tx fifo length  

(READ_PERI_REG(UART_STATUS(uart_no))>>UART_TXFIFO_CNT_S) 
&UART_TXFIFO_CNT; 

TX_FIFO_LEN(uart_no) 

Rx fifo length: 
(READ_PERI_REG(UART_STATUS(UART0))>>UART_RXFIFO_CNT_S) 
&UART_RXFIFO_CNT; 

RF_FIFO_LEN(uart_no) 

11.3.8. loop-back  

 UART_CONF0 , uart tx/rx  

#define UART_LOOPBACK  (BIT(14))  // 1 enable 0 disable 

ENABLE SET_PERI_REG_MASK(UART_CONF0(UART0), UART_LOOPBACK); 

ENABLE_LOOP_BACK(uart_no) 

DISABLE CLEAR_PERI_REG_MASK(UART_CONF0(UART0), UART_LOOPBACK); 

DISABLE_LOOP_BACK(uart_no) 

11.3.9.  

 UART_TXD_BRK  1  UART 
 break tx  0  

#define UART_TXD_BRK (BIT(8))  // 1 enable 0 disable  

11.3.10.  

 

 UART0  pin12 pin13  U0CTS  U0RTS  

#define FUNC_U0RTS  4 
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#define FUNC_U0CTS  4 

PIN_FUNC_SELECT(PERIPHS_IO_MUX_MTDO_U, FUNC_U0RTS); 
PIN_FUNC_SELECT(PERIPHS_IO_MUX_MTCK_U, FUNC_U0CTS); 

 rx fifo U0RTS 
 

 

 UART_CONF1  

#define UART_RX_FLOW_EN  (BIT(23))    23 bit  0 disable 1 enable 

#define UART_RX_FLOW_THRHD 0x0000007F  //  7 bits  0  127 

#define UART_RX_FLOW_THRHD_S  16  //  16  16 bit  

 UART_CONF0  

#define UART_TX_FLOW_EN  (BIT(15))  0 disable 1 enable  

 

Void UART_SetFlowCtrl(uint8 uart_no,UART_HwFlowCtrl 
flow_ctrl,uint8 rx_thresh);

demo  

 J68 U0CTS  J63 U0RTS  

11.3.11.  

TX_FIFO_LEN(uart_no)  //  

RF_FIFO_LEN(uart_no)  //  

11.4.  
“ ”  

UART  
UART_INT_ST(uart_no)

 if  

11.4.1.  

URAT  

UART_INT_RAW  
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UART_INT_ENA uart  

UART_INT_ST    

UART_INT_CLR  

11.4.2.  

UART_ENABLE_INTR_MASK(uart_no,ena_mask); 

UART_DISABLE_INTR_MASK(uart_no,disable_mask); 

UART_CLR_INTR_STATUS_MASK(uart_no,clr_mask); 

UART_GET_INTR_STATUS(uart_no); 

 

11.4.3.  full  

UART_RXFIFO_FULL_INT_ST 

 rx fifo  

 UART  post ,
 buffer  100  full  100 

 full  

 

full  

UART_CONF1  

#define UART_RXFIFO_FULL_THRHD  0x0000007F  //  mask 7 bits  0 ~ 
127 

#define UART_RXFIFO_FULL_THRHD_S  0  //  0  0 bit  

 

 UART_INT_ENA  

#define UART_RXFIFO_FULL_INT_ENA  (BIT(0))  //full 1 enable 0 disable 

 

 full  fifo 
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11.4.4.  

UART_RXFIFO_OVF_INT_ST 

128 Bytes
 

 
full full 

 

 

 UART_INT_ENA  

#define UART_RXFIFO_OVF_INT_ENA (BIT(4)) // 1 enable 0 disable 

 

 128  

11.4.5.  tout 

UART_RXFIFO_TOUT_INT_ST 

 tout  UART 
 tout  

 post ,  
buffer  

 

tout  UART_CONF1  

Tout  8  UART  1  Byte  

#define UART_RX_TOUT_EN  (BIT(31)) // 1 enable 0 disable 

#define UART_RX_TOUT_THRHD 0x0000007F  //  7  0  
127 

#define UART_RX_TOUT_THRHD_S 24  //  24  24 bit  

 

UART_INT_ENA  

#define UART_RXFIFO_TOUT_INT_ENA (BIT(8))  tout  // 1 enable 0
disable 
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 full tout  fifo 
 

 

11.4.6.  fifo  

UART_TXFIFO_EMPTY_INT_ST 

 empty  UART  fifo 
 empty  

 buffer  UART
empty  5  tx fifo  5  empty  empty 

 buffer  tx fifo  fifo  tx fifo 
 buffer  empty  

 

empty  UART_CONF1  

#define UART_TXFIFO_EMPTY_THRHD 0x0000007F  //  7 
 0  127 

#define UART_TXFIFO_EMPTY_THRHD_S 8   //  8  8 bit  

 

 UART_INT_ENA  

#define UART_TXFIFO_EMPTY_INT_ENA (BIT(1))  //empty 1 enable 0
disable 

 

 

 

11.4.7.  

 

UART_PARITY_ERR_INT_ST 

line-break UART_BRK_DET_INT_ST 
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UART_FRM_ERR_INT_ST 

 

parity_err  

BRK_DET  break rx
 

frm_err  1  

 

 

UART_INT_ENA  

#define UART_PARITY_ERR_INT_ENA (BIT(2))  // 1 enable
0 disable 

#define  UART_BRK_DET_INT_ENA  (BIT(7))  //  

1 enable 0 disable 

#define  UART_FRM_ERR_INT_ENA  (BIT(3))  //  

1 enable 0 disable 

 

 

11.4.8.  

 

UART_CTS_CHG_INT_ST 
UART_DSR_CHG_INT_ST 

 CTS DSR  

 tx  

#define  UART_CTS_CHG_INT_ST     (BIT(6)) 
#define  UART_DSR_CHG_INT_ST     (BIT(5)) 

 

UART_INT_ENA  
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#define UART_CTS_CHG_INT_ENA  (BIT(6))  CTS // 1 enable 0
disable 

#define UART_DSR_CHG_INT_ENA  (BIT(5))  DSR // 1 enable 0
disable 

 

 

11.5.  

!  

11.6.  
ESP8266 UART0 

 UART  U0TXD U0RXD  U0RTS
U0CTS . 

void system_uart_swap(void); 

 

UART0: 
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U0TXD: pin26(u0txd) 

U0RXD:pin25(u0rxd) 
U0CTS:pin12(mtck) 
U0RTS: pin13(mtdo) 

 pin  

U0TXD:pin13(mtdo)   
U0RXD:pin12(mtck)  
U0CTS: pin25(u0rxd) 
U0RTS: pin26(u0txd) 

 pin13  pin12  UART0 
 pin13 mtdo  ESP8266  
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12. PWM 

12. PWM  
12.1.  
12.1.1.  

ESP8266  PWM Pulse Width Modulation  FRC1 
 PWM  

PWM  

•  NMI Non Maskable Interrupt  

•  8  PWM  

• >14 bit  45 ns  

•  

12.1.2.  

ESP8266  FRC1  NMI
 GPIO  PWM  

PWM  80 MHz PWM 
16  5 MHz PWM  FRC1 

 45 ns  

!   
FRC1  23 bits 

⚠   
• PWM  (hw_timer)  

•  PWM  wifi_set_sleep_type(LIGT_SLEEP)  
Light Sleep  Light Sleep  CPU  CPU  NMI  

•  Deep Sleep  PWM 

!   
NMI  PWM 
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12. PWM 

12.1.3.  

•  PWM 
 

•  pwm_start() 

PWM  

• PWM 
 RGB  

•  user_light.h  GPIO SDK  5  PWM
 8  PWM “  12.3  ”  45 

ns  1KHz  1/22222  

12.1.4.  

• 45 ns  PWM  22.72 MHz >14 
bit PWM @ 1 KHz 

• PWM 1000 μs 1 KHz  ~ 10000 μs 100 Hz  

12.2. pwm.h  
12.2.1.  

#ifndef __PWM_H__ 

#define __PWM_H__ 

#define PWM_CHANNEL_NUM_MAX 8             //  8 PWM  

struct pwm_single_param {                 //  PWM  

    uint16 gpio_set;                      //  GPIO  

    uint16 gpio_clear;                    //  GPIO  

    uint32 h_time;                        //  FRC1_LOAD 

 

}; 

struct pwm_param {                        //  PWM  

    Uint32 period;                        //PWM  

    Uint32 freq;                          //PWM  
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    uint32 duty[PWM_CHANNEL_NUM_MAX];     //PWM  

}; 

void pwm_init(uint32 period, uint32 *duty,uint32 
pwm_channel_num,uint32 (*pin_info_list)[3]); 

void pwm_start(void); 

void pwm_set_duty(uint32 duty, uint8 channel); 

uint32 pwm_get_duty(uint8 channel); 

void pwm_set_freq(uint32 period); 

uint32 pwm_get_freq(void); 

12.2.2.  

1. pwm_init 

2. pwm_set_period 

pwm_init

PWM 

pwm_init (uint32 freq, uint32 *duty, uint32 pwm_channel_num,uint32 
(*pin_info_list)[3]);

PWM GPIO

• uint32 freq PWM  
• uint32 *duty  
• uint32 pwm_channel_num PWM  

• uint32 (*pin_info_list)[3] PWM  GPIO  n x 3 
 GPIO  PIN  IO  GPIO  

 3  PWM  
uint32 io_info[][3] = 
{{PWM_0_OUT_IO_MUX,PWM_0_OUT_IO_FUNC,PWM_0_OUT_IO_NUM}, 
{PWM_1_OUT_IO_MUX,PWM_1_OUT_IO_FUNC,PWM_1_OUT_IO_NUM}, 
{PWM_2_OUT_IO_MUX,PWM_2_OUT_IO_FUNC,PWM_2_OUT_IO_NUM}}; 
pwm_init(light_param.pwm_period,light_param.pwm_duty,3,io_info);

pwm_set_period

 PWM 

pwm_set_period (uint32 period)
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3. pwm_set_duty 

4. pwm_get_period 

5. pwm_get_duty 

 PWM  μs  
1KHz PWM  1000 μs

uint32 period PWM 

 pwm_start() 

pwm_set_duty

 PWM 

pwm_set_duty (uint32 duty, uint8 channel)

 PWM  PWM duty PWM
period*1000/45 ( 1kHz duty  0 22222)

• uint32 duty  (duty*45)/ (period*1000)  

• uint8 channel  PWM  PWM_CHANNEL 

 pwm_start() 

pwm_get_period

 PWM 

pwm_get_period (void)

PWM  μs

pwm_get_duty

 channel  PWM  duty 

pwm_get_duty (uint8 channel)

uint8 channel  PWM  PWM_CHANNEL 

 pwm_start() 

channel  (duty*45)/ (period*1000)
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6. pwm_start 

12.3.  
 PWM  GPIO4  PWM 

 

1.  

uint32 io_info[][3]={ 

    {PWM_0_OUT_IO_MUX,PWM_0_OUT_IO_FUNC,PWM_0_OUT_IO_NUM}, 

    {PWM_1_OUT_IO_MUX,PWM_1_OUT_IO_FUNC,PWM_1_OUT_IO_NUM}, 

    {PWM_2_OUT_IO_MUX,PWM_2_OUT_IO_FUNC,PWM_2_OUT_IO_NUM}, 

    {PWM_3_OUT_IO_MUX,PWM_3_OUT_IO_FUNC,PWM_3_OUT_IO_NUM}  

    {PWM_4_OUT_IO_MUX,PWM_4_OUT_IO_FUNC,PWM_4_OUT_IO_NUM}, 

    }; 

pwm_init(light_param.pwm_period, light_param.pwm_duty, 
PWM_CHANNEL,io_info); 

2.  user_light.h  

#define PWM_0_OUT_IO_MUX PERIPHS_IO_MUX_MTDI_U 

#define PWM_0_OUT_IO_NUM 12 

#define PWM_0_OUT_IO_FUNC FUNC_GPIO12 

#define PWM_1_OUT_IO_MUX PERIPHS_IO_MUX_MTDO_U 

#define PWM_1_OUT_IO_NUM 15 

#define PWM_1_OUT_IO_FUNC FUNC_GPIO15 

#define PWM_2_OUT_IO_MUX PERIPHS_IO_MUX_MTCK_U 

#define PWM_2_OUT_IO_NUM 13 

#define PWM_2_OUT_IO_FUN CFUNC_GPIO13 

#define PWM_3_OUT_IO_MUX PERIPHS_IO_MUX_GPIO4_U 

pwm_start

PWM 

pwm_start (void)

PWM  pwm_start() 
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#define PWM_3_OUT_IO_NUM 4 

#define PWM_3_OUT_IO_FUNC FUNC_GPIO4 

#define PWM_4_OUT_IO_MUX PERIPHS_IO_MUX_GPIO5_U 

#define PWM_4_OUT_IO_NUM 5 

#define PWM_4_OUT_IO_FUNC FUNC_GPIO5 

#define PWM_CHANNEL 5 
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13. IR 

13. IR  
13.1.  

 

 32 bits NEC  

 

 

• I2S  BCK 

• WS  38 KHz  

•  GPIO  sigma-delta  GPIO  sigma-delta 
 20%  MTMS GPIO14  38 KHz 

 50%  

 FRC2  DSR TIMER 
 NEC  μs  IR TX  

system_timer_reinit  FRC2 timer  user_config.h  
USE_US_TIMER  os_timer_arm_us  us 

 

 

 GPIO 
 ir_intr_handler  

13.2.  
 ir_tx_rx.h  

⚠   
•  GPIO  IO  IO 

 

•  OS  SDK GPIO, UART, FRC 
 ICACHE_FLASH_ATTR  os_printf  FLASH IROM 
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#define GEN_IR_CLK_FROM_IIS 0  //  

         // 1: IIS  

                                    // 0: GPIO sigma-delta

 

                                    //  MTMS  

//  PIN  

#define IR_GPIO_OUT_MUX PERIPHS_IO_MUX_GPIO5_U   

#define IR_GPIO_OUT_NUM 5 

#define IR_GPIO_OUT_FUNC FUNC_GPIO5 

 

//  buffer  

#define RX_RCV_LEN 128 

//  GPIO  

#define IR_GPIO_IN_NUM 14 

#define IR_GPIO_IN_MUX PERIPHS_IO_MUX_MTMS_U 

#define IR_GPIO_IN_FUNC FUNC_GPIO14 

 

 user_config.h  #define USE_US_TIMER  

 

1  IIS MTMS GPIO14  

#define GEN_IR_CLK_FROM_IIS 1 

#define IR_GPIO_OUT_MUX  PERIPHS_IO_MUX_MTMS_U 

#define IR_GPIO_OUT_NUM  14 

#define IR_GPIO_OUT_FUNC  FUNC_GPIO14 
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!  

2  sigma-delta  GPIO  

#define GEN_IR_CLK_FROM_IIS 0 

#define IR_GPIO_OUT_MUX  PERIPHS_IO_MUX_GPIO5_U 

#define IR_GPIO_OUT_NUM  5 

#define IR_GPIO_OUT_FUNC  FUNC_GPIO5 

 

!  

13.3.  
 

•  4s 
 

•  

•  NEC 
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13. IR 

13.4.  
 ESP-LAUNCHER 

 IO  

!  

13.5.  
ets Jan  8 2013,rst cause:1, boot mode:(3,2) 

load 0x40100000, len 27852, room 16  
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tail 12 

chksum 0x92 

ho 0 tail 12 room 4 

load 0x3ffe8000, len 2364, room 12  

tail 0 

chksum 0xc0 

load 0x3ffe8940, len 1192, room 8  

tail 0 

chksum 0x35 

csum 0x35 

rSir tx/rx test  

mode : softAP(1a:fe:34:9a:c3:81) 

dhcp server start:(ip:192.168.4.1,mask:255.255.255.0,gw:192.168.4.1) 

add if1 

bcn 100 

----------------------- 

ir rx  

================== 

ir tx.. 

addr:55h;cmd:28h;repeat:10; 

rep = 0  end  

----------------------- 

ir rx  

IR buf pop : 28h  

IR buf pop : 28h  

IR buf pop : 28h  

IR buf pop : 28h  

IR buf pop : 28h  

IR buf pop : 28h  

IR buf pop : 28h  

IR buf pop : 28h  

IR buf pop : 28h  

IR buf pop : 28h  

IR buf pop : 28h  
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================== 

ir tx.. 

addr:55h;cmd:28h;repeat:10; 

rep = 0  end  

----------------------- 

ir rx  

IR buf pop : 28h  

IR buf pop : 28h  

IR buf pop : 28h  

IR buf pop : 28h  

IR buf pop : 28h  

IR buf pop : 28h  

IR buf pop : 28h  

IR buf pop : 28h  

IR buf pop : 28h  

IR buf pop : 28h  

IR buf pop : 28h  

================== 

ir tx.. 

addr:55h;cmd:28h;repeat:10; 

rep = 0  end 
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14. Sniffer 

14. Sniffer  
14.1. Sniffer  

ESP8266 sniffer  IEEE802.11  HT20 
 

• 802.11b 
• 802.11g 
• 802.11n MCS0  MCS7  

• AMPDU 

: 

• HT40 
• LDPC 

 IEEE802.11  ESP8266  ESP8266 
 

sniffer ESP8266  

• ESP8266  

-  MAC  MAC  

-  

• ESP8266  

-  

 RxControl  sniffer_buf  sniffer_buf 
 RxControl  

struct RxControl { 

    signed rssi:8;             // signal intensity of packet 

    unsigned rate:4; 

    unsigned is_group:1; 

    unsigned:1; 

    unsigned sig_mode:2;       // 0:is not 11n packet; non-0:is 11n 
packet; 

    unsigned legacy_length:12; // if not 11n packet, shows length of 
packet. 
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    unsigned damatch0:1; 

    unsigned damatch1:1; 

    unsigned bssidmatch0:1; 

    unsigned bssidmatch1:1; 

    unsigned MCS:7;            // if is 11n packet, shows the 
modulation  

                               // and code used (range from 0 to 76) 

    unsigned CWB:1; // if is 11n packet, shows if is HT40 packet or 
not 

    unsigned HT_length:16;// if is 11n packet, shows length of 
packet. 

    unsigned Smoothing:1; 

    unsigned Not_Sounding:1; 

    unsigned:1; 

    unsigned Aggregation:1; 

    unsigned STBC:2; 

    unsigned FEC_CODING:1; // if is 11n packet, shows if is LDPC 
packet or not. 

    unsigned SGI:1; 

    unsigned rxend_state:8; 

    unsigned ampdu_cnt:8; 

    unsigned channel:4; //which channel this packet in. 

    unsigned:12; 

}; 

struct LenSeq{ 

    u16 len; // length of packet 

    u16 seq; // serial number of packet, the high 12bits are serial 
number, 

             //    low 14 bits are Fragment number (usually be 0) 

    u8 addr3[6]; // the third address in packet 

}; 

struct sniffer_buf{ 

    struct RxControl rx_ctrl; 

    u8 buf[36]; // head of ieee80211 packet 
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    u16 cnt;     // number count of packet 

    struct LenSeq lenseq[1];  //length of packet 

}; 

struct sniffer_buf2{ 

    struct RxControl rx_ctrl; 

    u8 buf[112]; //may be 240, please refer to the real source code 

    u16 cnt;    

    u16 len;  //length of packet 

}; 

 wifi_promiscuous_rx buf  len  len  buf 
len = sizeof (struct sniffer_buf2) len  10  

len = sizeof(struct RxControl)  

LEN == sizeof (struct sniffer_buf2)  

• buf  sniffer_buf2  112 
 

• sniffer_buf2.cnt  1  

• sniffer_buf2.len  

LEN  10  

• buf  sniffer_buf  
CRC  

• sniffer_buf.cnt  buf len  sniffer_buf.cnt  

- sniffer_buf.cnt==0  buf len = 50 + cnt * 10 

• sniffer_buf.buf  IEEE802.11  36  sniffer_buf.lenseq[0] 
 lenseq  

•  sniffer_buf.cnt > 1  AMPDU  MPDU 
 MPDU  MAC 

 FCS  

•  
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LEN == sizeof(struct RxControl)  

• buf  RxControl
 

•  AMPDU  

• rssi  FEC_CODING  

• RSSI  FEC_CODING  

 

 

 IEEE802.11  

!  

• Data  MAC  24  

- Address 4  Frame Control  FromDS  ToDS  

- QoS Control  Frame Control  Subtype  

- HT Control  Frame Control  Order Field  

-  IEEE Std 80211-2012  

•  WEP  MAC  4  IV FCS 
 4  ICV  

•  TKIP  MAC  4  IV  4  EIV
FCS  8  MIC  4  ICV  

•  CCMP  MAC  8  CCMP header
FCS  8  MIC  

!   
•  len == sizeof(struct RxControl)  

-  sig_mode == 0  legacy_length 
-  sniffer_buf  sniffer_buf2 
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14.2. Sniffer  
 AP  UDP  WLAN  UDP  

UDP  AP  

 1 IOT-device  

 AP  11b 11g 11n HT20  AP 
 IOT-device  IOT-device  

IOT-device  MAC  MAC-header  MAC-crypt ion-header  
UDP  

 11n  AMPDU  MAC-header  MAC-crypt 
ion-header  

 2 IOT-device  IOT-
device  

 

 1  

 AP  IOT-device  AP 
 IOT-device  

 MCS7 AP IOT-device 
 6 Mbps  

 2  

 AP  IOT-device  

• HT40  

• LDPC  

• 11n MCS8  MIMO 2x2  

IOT-device  HT-SIG  

IOT-device  HT-SIG
 

•  AMPDU  AMPDU  UDP 
 APP  UDP  20 ms ~ 50 ms  UDP 

 AMPDU  

• IOT-device  RSSI  
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•

 

-  

-  0 ~ 511  512 ~ 1023  

14.3.  APP  
 2  APP  

•  UDP  20 ms  

•  

•  

• APP  

• AP  BSSID  MAC IOT-device 
 AP  SSID SSID  AP 

beacon “ SSID”  

• UDP  4  AMPDU 
 4  

 1  APP  APP 
 APP  Wi-Fi  IOT-device  1 

 2  

14.4. IOT-device  
 2 IOT-device  

•  RSSI  channel  channel  

•  RSSI  10 ~ 15 db  10 
db  

•  HT-SIG  Aggregation bit  AMPDU  

• AMPDU  CCMP AES  

•  QoS  AMPDU  4  4  

•

 AMPDU  
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 GPIO SPI UART 

 1 GPIO  GPIO 

 2 SPI  SPI 

 3 UART  UART 

 4
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 1  GPIO 
GPIO Base Address
0x60000300
GPIO RegAddr = PERIPHS_GPIO_BASEADDR+ (OFFSET*4)

NU
M OFFSET RegAddr RegName Signal BitPos SW(R/W) Description

0 0x0000 0x60000300 GPIO_OUT GPIO_BT_SEL [31:16] R/W BT-Coexist Selection register
GPIO_OUT_DATA [15:0] R/W The output value when the GPIO pin is set as output.

1 0x0001 0x60000304 GPIO_OUT_W1TS [31:16]
GPIO_OUT_DATA_W1TS [15:0] WO Writing 1 into a bit in this register will set the related bit in GPIO_OUT_DATA

2 0x0002 0x60000308 GPIO_OUT_W1TC [31:16]
GPIO_OUT_DATA_W1TC [15:0] WO Writing 1 into a bit in this register will clear the related bit in GPIO_OUT_DATA

3 0x0003 0x6000030C GPIO_ENABLE [31:22]
GPIO_SDIO_SEL [21:16] R/W SDIO-dis selection register
GPIO_ENABLE_DATA [15:0] R/W The output enable register.

4 0x0004 0x60000310 GPIO_ENABLE_W1TS [31:16]
GPIO_ENABLE_DATA_W1TS [15:0] WO Writing 1 into a bit in this register will set the related bit in GPIO_ENABLE_DATA

5 0x0005 0x60000314 GPIO_ENABLE_W1TC [31:16]
GPIO_ENABLE_DATA_W1TC [15:0] WO Writing 1 into a bit in this register will clear the related bit in GPIO_ENABLE_DATA

6 0x0006 0x60000318 GPIO_IN GPIO_STRAPPING [31:16] The values of the strapping pins.
GPIO_IN_DATA [15:0] The values of the GPIO pins when the GPIO pin is set as input.

7 0x0007 0x6000031C GPIO_STATUS [31:16]
GPIO_STATUS_INTERRUPT [15:0] R/W Interrupt enable register.

8 0x0008 0x60000320 GPIO_STATUS_W1TS [31:16]
GPIO_STATUS_INTERRUPT_W1TS [15:0] WO Writing 1 into a bit in this register will set the related bit in GPIO_STATUS_INTERRUPT

9 0x0009 0x60000324 GPIO_STATUS_W1TC [31:16]
GPIO_STATUS_INTERRUPT_W1TC [15:0] WO Writing 1 into a bit in this register will clear the related bit in GPIO_STATUS_INTERRUPT

10 0x000a 0x60000328 GPIO_PIN0 [31:11]
GPIO_PIN0_WAKEUP_ENABLE [10] R/W 0: disable; 1: enable GPIO wakeup CPU, only when GPIO_PIN0_INT_TYPE is 0x4 or 0x5

GPIO_PIN0_INT_TYPE [9:7] R/W 0: disable; 1: positive edge; 2: negative edge; 3: both types of edge; 4: low-level; 5: high-
level

[6:3]
GPIO_PIN0_DRIVER [2] R/W 1: open drain; 0: normal

[1]
GPIO_PIN0_SOURCE [0] R/W 1: sigma-delta; 0: GPIO_DATA

11 0x000b 0x6000032C GPIO_PIN1 [31:11]
GPIO_PIN1_WAKEUP_ENABLE [10] R/W 0: disable; 1: enable GPIO wakeup CPU, only when GPIO_PIN0_INT_TYPE is 0x4 or 0x5

GPIO_PIN1_INT_TYPE [9:7] R/W 0: disable; 1: positive edge; 2: negative edge; 3: both types of edge; 4: low-level; 5: high-
level

[6:3]
GPIO_PIN1_DRIVER [2] R/W 1: open drain; 0: normal

[1]
GPIO_PIN1_SOURCE [0] R/W 1: sigma-delta; 0: GPIO_DATA

12 0x000c 0x60000330 GPIO_PIN2 [31:11]
GPIO_PIN2_WAKEUP_ENABLE [10] R/W 0: disable; 1: enable GPIO wakeup CPU, only when GPIO_PIN0_INT_TYPE is 0x4 or 0x5

GPIO_PIN2_INT_TYPE [9:7] R/W 0: disable; 1: positive edge; 2: negative edge; 3: both types of edge; 4: low-level; 5: high-
level

[6:3]
GPIO_PIN2_DRIVER [2] R/W 1: open drain; 0: normal

[1]
GPIO_PIN2_SOURCE [0] R/W 1: sigma-delta; 0: GPIO_DATA

13 0x000d 0x60000334 GPIO_PIN3 [31:11]
GPIO_PIN3_WAKEUP_ENABLE [10] R/W 0: disable; 1: enable GPIO wakeup CPU, only when GPIO_PIN0_INT_TYPE is 0x4 or 0x5

GPIO_PIN3_INT_TYPE [9:7] R/W 0: disable; 1: positive edge; 2: negative edge; 3: both types of edge; 4: low-level; 5: high-
level

[6:3]
GPIO_PIN3_DRIVER [2] R/W 1: open drain; 0: normal

[1]
GPIO_PIN3_SOURCE [0] R/W 1: sigma-delta; 0: GPIO_DATA

14 0x000e 0x60000338 GPIO_PIN4 [31:11]
GPIO_PIN4_WAKEUP_ENABLE [10] R/W 0: disable; 1: enable GPIO wakeup CPU, only when GPIO_PIN0_INT_TYPE is 0x4 or 0x5

GPIO_PIN4_INT_TYPE [9:7] R/W 0: disable; 1: positive edge; 2: negative edge; 3: both types of edge; 4: low-level; 5: high-
level

[6:3]
GPIO_PIN4_DRIVER [2] R/W 1: open drain; 0: normal

[1]
GPIO_PIN4_SOURCE [0] R/W 1: sigma-delta; 0: GPIO_DATA

15 0x000f 0x6000033C GPIO_PIN5 [31:11]
GPIO_PIN5_WAKEUP_ENABLE [10] R/W 0: disable; 1: enable GPIO wakeup CPU, only when GPIO_PIN0_INT_TYPE is 0x4 or 0x5

GPIO_PIN5_INT_TYPE [9:7] R/W 0: disable; 1: positive edge; 2: negative edge; 3: both types of edge; 4: low-level; 5: high-
level

[6:3]
GPIO_PIN5_DRIVER [2] R/W 1: open drain; 0: normal

[1]
GPIO_PIN5_SOURCE [0] R/W 1: sigma-delta; 0: GPIO_DATA

16 0x0010 0x60000340 GPIO_PIN6 [31:11]
GPIO_PIN6_WAKEUP_ENABLE [10] R/W 0: disable; 1: enable GPIO wakeup CPU, only when GPIO_PIN0_INT_TYPE is 0x4 or 0x5

GPIO_PIN6_INT_TYPE [9:7] R/W 0: disable; 1: positive edge; 2: negative edge; 3: both types of edge; 4: low-level; 5: high-
level

[6:3]
GPIO_PIN6_DRIVER [2] R/W 1: open drain; 0: normal

[1]
GPIO_PIN6_SOURCE [0] R/W 1: sigma-delta; 0: GPIO_DATA

17 0x0011 0x60000344 GPIO_PIN7 [31:11]
GPIO_PIN7_WAKEUP_ENABLE [10] R/W 0: disable; 1: enable GPIO wakeup CPU, only when GPIO_PIN0_INT_TYPE is 0x4 or 0x5

GPIO_PIN7_INT_TYPE [9:7] R/W 0: disable; 1: positive edge; 2: negative edge; 3: both types of edge; 4: low-level; 5: high-
level

[6:3]
GPIO_PIN7_DRIVER [2] R/W 1: open drain; 0: normal

[1]
GPIO_PIN7_SOURCE [0] R/W 1: sigma-delta; 0: GPIO_DATA

18 0x0012 0x60000348 GPIO_PIN8 [31:11]
GPIO_PIN8_WAKEUP_ENABLE [10] R/W 0: disable; 1: enable GPIO wakeup CPU, only when GPIO_PIN0_INT_TYPE is 0x4 or 0x5

GPIO_PIN8_INT_TYPE [9:7] R/W 0: disable; 1: positive edge; 2: negative edge; 3: both types of edge; 4: low-level; 5: high-
level

[6:3]
GPIO_PIN8_DRIVER [2] R/W 1: open drain; 0: normal

[1]
GPIO_PIN8_SOURCE [0] R/W 1: sigma-delta; 0: GPIO_DATA

19 0x0013 0x6000034C GPIO_PIN9 [31:11]
GPIO_PIN9_WAKEUP_ENABLE [10] R/W 0: disable; 1: enable GPIO wakeup CPU, only when GPIO_PIN0_INT_TYPE is 0x4 or 0x5

GPIO_PIN9_INT_TYPE [9:7] R/W 0: disable; 1: positive edge; 2: negative edge; 3: both types of edge; 4: low-level; 5: high-
level

[6:3]
GPIO_PIN9_DRIVER [2] R/W 1: open drain; 0: normal

[1]
GPIO_PIN9_SOURCE [0] R/W 1: sigma-delta; 0: GPIO_DATA

20 0x0014 0x60000350 GPIO_PIN10 [31:11]
GPIO_PIN10_WAKEUP_ENABLE [10] R/W 0: disable; 1: enable GPIO wakeup CPU, only when GPIO_PIN0_INT_TYPE is 0x4 or 0x5

GPIO_PIN10_INT_TYPE [9:7] R/W 0: disable; 1: positive edge; 2: negative edge; 3: both types of edge; 4: low-level; 5: high-
level

[6:3]
GPIO_PIN10_DRIVER [2] R/W 1: open drain; 0: normal

[1]
GPIO_PIN10_SOURCE [0] R/W 1: sigma-delta; 0: GPIO_DATA

21 0x0015 0x60000354 GPIO_PIN11 [31:11]
GPIO_PIN11_WAKEUP_ENABLE [10] R/W 0: disable; 1: enable GPIO wakeup CPU, only when GPIO_PIN0_INT_TYPE is 0x4 or 0x5

GPIO_PIN11_INT_TYPE [9:7] R/W 0: disable; 1: positive edge; 2: negative edge; 3: both types of edge; 4: low-level; 5: high-
level

[6:3]
GPIO_PIN11_DRIVER [2] R/W 1: open drain; 0: normal

[1]
GPIO_PIN11_SOURCE [0] R/W 1: sigma-delta; 0: GPIO_DATA

22 0x0016 0x60000358 GPIO_PIN12 [31:11]
GPIO_PIN12_WAKEUP_ENABLE [10] R/W 0: disable; 1: enable GPIO wakeup CPU, only when GPIO_PIN0_INT_TYPE is 0x4 or 0x5

GPIO_PIN12_INT_TYPE [9:7] R/W 0: disable; 1: positive edge; 2: negative edge; 3: both types of edge; 4: low-level; 5: high-
level

[6:3]
GPIO_PIN12_DRIVER [2] R/W 1: open drain; 0: normal

[1]
GPIO_PIN12_SOURCE [0] R/W 1: sigma-delta; 0: GPIO_DATA

23 0x0017 0x6000035C GPIO_PIN13 [31:11]
GPIO_PIN13_WAKEUP_ENABLE [10] R/W 0: disable; 1: enable GPIO wakeup CPU, only when GPIO_PIN0_INT_TYPE is 0x4 or 0x5

GPIO_PIN13_INT_TYPE [9:7] R/W 0: disable; 1: positive edge; 2: negative edge; 3: both types of edge; 4: low-level; 5: high-
level

[6:3]
GPIO_PIN13_DRIVER [2] R/W 1: open drain; 0: normal

[1]
GPIO_PIN13_SOURCE [0] R/W 1: sigma-delta; 0: GPIO_DATA

24 0x0018 0x60000360 GPIO_PIN14 [31:11]
GPIO_PIN14_WAKEUP_ENABLE [10] R/W 0: disable; 1: enable GPIO wakeup CPU, only when GPIO_PIN0_INT_TYPE is 0x4 or 0x5

GPIO_PIN14_INT_TYPE [9:7] R/W 0: disable; 1: positive edge; 2: negative edge; 3: both types of edge; 4: low-level; 5: high-
level

[6:3]
GPIO_PIN14_DRIVER [2] R/W 1: open drain; 0: normal

[1]
GPIO_PIN14_SOURCE [0] R/W 1: sigma-delta; 0: GPIO_DATA

25 0x0019 0x60000364 GPIO_PIN15 [31:11]
GPIO_PIN15_WAKEUP_ENABLE [10] R/W 0: disable; 1: enable GPIO wakeup CPU, only when GPIO_PIN0_INT_TYPE is 0x4 or 0x5

GPIO_PIN15_INT_TYPE [9:7] R/W 0: disable; 1: positive edge; 2: negative edge; 3: both types of edge; 4: low-level; 5: high-
level

[6:3]
GPIO_PIN15_DRIVER [2] R/W 1: open drain; 0: normal

[1]
GPIO_PIN15_SOURCE [0] R/W 1: sigma-delta; 0: GPIO_DATA

26 0x001a 0x60000368 GPIO_SIGMA_DELTA [31:17]
SIGMA_DELTA_ENABLE [16] R/W 1: enable sigma-delta; 0: disable
SIGMA_DELTA_PRESCALAR [15:8] R/W Clock pre-divider for sigma-delta.
SIGMA_DELTA_TARGET [7:0] R/W target level of the sigma-delta. It is a signed byte.

27 0x001b 0x6000036C GPIO_RTC_CALIB_SYNC RTC_CALIB_START [31] R/W Positvie edge of this bit will trigger the RTC-clock-calibration process.
[30:10]

RTC_PERIOD_NUM [9:0] R/W The cycle number of RTC-clock during RTC-clock-calibration
28 0x001c 0x60000370 GPIO_RTC_CALIB_VALUE RTC_CALIB_RDY [31] 0: during RTC-clock-calibration; 1: RTC-clock-calibration is done

RTC_CALIB_RDY_REAL [30] 0: during RTC-clock-calibration; 1: RTC-clock-calibration is done
[29:20]

RTC_CALIB_VALUE [19:0] The cycle number of clk_xtal (crystal clock) for the RTC_PERIOD_NUM cycles of RTC-
clock



 2  SPI 
Address RegName Signal BitPos Default SW(R/W) Description
0x0 SPI_CMD spi_usr [18] 1'b0 R/W In the master mode, it is the start bit of a single operation. Self-clear by hardware
0x4 SPI_ADDR iodata_start_addr [31:0] 32'h0 R/W In the master mode, it is the value of address in "address"  phase.
0x8 SPI_CTRL [31:27] 5'h0 RO

spi_wr_bit_order [26] 1'b0 R/W In "command", "address", "write-data" (MOSI) phases, 1: LSB first; 0: MSB first
spi_rd_bit_order [25] 1'b0 R/W In "read-data" (MISO) phase, 1: LSB first; 0: MSB first
spi_qio_mode [24] 1'b0 R/W In the read operations, "address" phase and "read-data" phase apply 4 signals
spi_dio_mode [23] 1'b0 R/W In the read operations, "address" phase and "read-data" phase apply 2 signals
spi_qout_mode [20] 1'b0 R/W In the read operations, "read-data" phase apply 4 signals
spi_dout_mode [14] 1'b0 R/W In the read operations, "read-data" phase apply 2 signals
spi_fastrd_mode [13] 1'b1 R/W this bit enable the bits: spi_qio_mode, spi_dio_mode, spi_qout_mode and spi_dout_mode

0x10 SPI_RD_STATUS slv_rd_status [31:0] 32'h00 R/W In the slave mode, this register are the status register for the master to read out.
0x14 SPI_CTRL2 spi_cs_delay_num [31:28] 4'h0 R/W spi_cs signal is delayed by 80MHz clock cycles

spi_cs_delay_mode [27:26] 2'h0 R/W spi_cs signal is delayed by spi_clk. 0: zero; 1: half cycle; 2: one cycle
spi_mosi_delay_num [25:23] 3'h0 R/W MOSI signals are delayed by 80MHz clock cycles
spi_mosi_delay_mode [22:21] 2'h0 R/W MOSI signals are delayed by spi_clk. 0: zero; 1: half cycle; 2: one cycle
spi_miso_delay_num [20:18] 3'h0 R/W MISO signals are delayed by 80MHz clock cycles
spi_miso_delay_mode [17:16] 2'h0 R/W MISO signals are delayed by spi_clk. 0: zero; 1: half cycle; 2: one cycle

0x18 SPI_CLOCK spi_clk_equ_sysclk [31] 1'b1 R/W In the master mode, 1: spi_clk is eqaul to 80MHz, 0: spi_clk is divided from 80 MHz clock.
spi_clkdiv_pre [30:18] 13'b0 R/W In the master mode, it is pre-divider of spi_clk. 

spi_clkcnt_N [17:12] 6'h3 R/W In the master mode, it is the divider of spi_clk. So spi_clk frequency is 80MHz/(spi_clkdiv_pre+1)/
(spi_clkcnt_N+1)

spi_clkcnt_H [11:6] 6'h1 R/W In the master mode, it must be floor((spi_clkcnt_N+1)/2-1). In the slave mode, it must be 0.
spi_clkcnt_L [5:0] 6'h3 R/W In the master mode, it must be eqaul to spi_clkcnt_N. In the slave mode, it must be 0.

0x1C SPI_USER spi_usr_command [31] 1'b1 R/W This bit enable the "command" phase of an operation.
spi_usr_addr [30] 1'b0 R/W This bit enable the "address" phase of an operation.
spi_usr_dummy [29] 1'b0 R/W This bit enable the "dummy" phase of an operation.
spi_usr_miso [28] 1'b0 R/W This bit enable the "read-data" phase of an operation.
spi_usr_mosi [27] 1'b0 R/W This bit enable the "write-data" phase of an operation.
reg_usr_mosi_highpart [25] 1'b0 R/W 1: "write-data" phase only access to high-part of the buffer spi_w8~spi_w15
reg_usr_miso_highpart [24] 1'b0 R/W 1: "read-data" phase only access to high-part of the buffer spi_w8~spi_w15
spi_sio [16] 1'b0 R/W 1: mosi and miso signals share the same pin
spi_fwrite_qio [15] 1'b0 R/W In the write operations, "address" phase and "read-data" phase apply 4 signals
spi_fwrite_dio [14] 1'b0 R/W In the write operations, "address" phase and "read-data" phase apply 2 signals
spi_fwrite_quad [13] 1'b0 R/W In the write operations, "read-data" phase apply 4 signals
spi_fwrite_dual [12] 1'b0 R/W In the write operations, "read-data" phase apply 2 signals
spi_wr_byte_order [11] 1'b0 R/W In "command", "address", "write-data" (MOSI) phases, 1: little-endian; 0: big_endian
spi_rd_byte_order [10] 1'b0 R/W In "read-data" (MISO) phase, 1: little-endian; 0: big_endian
spi_ck_i_edge [6] 1'b1 R/W In the slave mode, 1: rising-edge; 0: falling-edge

0x20 SPI_USER1 reg_usr_addr_bitlen [31:26] 6'd23 R/W The length in bits of "address" phase. The register value shall be (bit_num-1)
reg_usr_mosi_bitlen [25:17] 9'h0 R/W The length in bits of "write-data" phase. The register value shall be (bit_num-1)
reg_usr_miso_bitlen [16:8] 9'h0 R/W The length in bits of "read-data" phase. The register value shall be (bit_num-1)
reg_usr_dummy_cyclelen [7:0] 8'h0 R/W The length in spi_clk cycles of "dummy" phase. The register value shall be (cycle_num-1)

0x24 SPI_USER2 reg_usr_command_bitlen [31:28] 4'd7 R/W The length in bits of "command" phase. The register value shall be (bit_num-1)
reg_usr_command_value [15:0] 16'b0 R/W The value of "command" phase

0x28 SPI_WR_STATUS slv_wr_status [31:0] 32'b0 R/W In the slave mode, this register are the status register for the master to write into.
0x2C SPI_PIN spi_cs2_dis [2] 1'b1 R/W 1: disable CS2; 0: spi_cs signal is from/to CS2 pin

spi_cs1_dis [1] 1'b1 R/W 1: disable CS1; 0: spi_cs signal is from/to CS1 pin
spi_cs0_dis [0] 1'b0 R/W 1: disable CS0; 0: spi_cs signal is from/to CS0 pin

0x30 SPI_SLAVE spi_sync_reset [31] 1'b0 R/W It is the synchronous reset signal of the module. This bit is self-cleared by hardware.
spi_slave_mode [30] 1'b0 R/W 1: slave mode, 0: master mode.

slv_cmd_define [27] 1'b0 R/W 1: slave mode commands are defined in SPI_SLAVE3. 0: slave mode commands are fixed as 1: "write-
status"; 4: "read-status"; 2: "write-buffer" and 3: "read-buffer".

spi_trans_cnt [26:23] 4'b0 RO The operations counter in both the master mode and the slave mode.

spi_int_en [9:5] 5'b1_00
00 R/W Interrupt enable bits for the below 5 sources

spi_trans_done [4] 1'b0 R/W The interrupt raw bit for the completement of any operation in both the master mode and the slave mode.
slv_wr_sta_done [3] 1'b0 R/W The interrupt raw bit for the completement of "write-status" operation in the slave mode.
slv_rd_sta_done [2] 1'b0 R/W The interrupt raw bit for the completement of "read-status" operation in the slave mode.
slv_wr_buf_done [1] 1'b0 R/W The interrupt raw bit for the completement of "write-buffer" operation in the slave mode.
slv_rd_buf_done [0] 1'b0 R/W The interrupt raw bit for the completement of "read-buffer" operation in the slave mode.

0x34 SPI_SLAVE1 slv_status_bitlen [31:27] 5'b0 R/W In the slave mode, it is the length in bits for "write-status" and "read-status" operations. The register value 
shall be (bit_num-1)

slv_buf_bitlen [24:16] 9'b0 R/W In the slave mode, it is the length in bits for "write-buffer" and "read-buffer" operations. The register value shall 
be (bit_num-1)

slv_rd_addr_bitlen [15:10] 6'b0 R/W In the slave mode, it is the address length in bits for "read-buffer" operation. The register value shall be 
(bit_num-1)

slv_wr_addr_bitlen [9:4] 6'b0 R/W In the slave mode, it is the address length in bits for "write-buffer" operation. The register value shall be 
(bit_num-1)

slv_wrsta_dummy_en [3] 1'b0 R/W In the slave mode, it is the enable bit of "dummy" phase for "write-status" operations.
slv_rdsta_dummy_en [2] 1'b0 R/W In the slave mode, it is the enable bit of "dummy" phase for "read-status" operations.
slv_wrbuf_dummy_en [1] 1'b0 R/W In the slave mode, it is the enable bit of "dummy" phase for "write-buffer" operations.
slv_rdbuf_dummy_en [0] 1'b0 R/W In the slave mode, it is the enable bit of "dummy" phase for "read-buffer" operations.

0x38 SPI_SLAVE2 slv_wrbuf_dummy_cyclele
n [31:24] 8'b0 R/W In the slave mode, it is the length in spi_clk cycles "dummy" phase for "write-buffer" operations. The register 

value shall be (cycle_num-1)

slv_rdbuf_dummy_cyclelen [23:16] 8'b0 R/W In the slave mode, it is the length in spi_clk cycles of "dummy" phase for "read-buffer" operations. The register 
value shall be (cycle_num-1)

slv_wrsta_dummy_cyclele
n [15:8] 8'b0 R/W In the slave mode, it is the length in spi_clk cycles of "dummy" phase for "write-status" operations. The 

register value shall be (cycle_num-1)

slv_rdsta_dummy_cyclelen [7:0] 8'b0 R/W In the slave mode, it is the length in spi_clk cycles of "dummy" phase for "read-status" operations. The 
register value shall be (cycle_num-1)

0x3C SPI_SLAVE3 slv_wrsta_cmd_value [31:24] 8'b0 R/W In slave mode, it is the value of "write-status" command
slv_rdsta_cmd_value [23:16] 8'b0 R/W In slave mode, it is the value of "read-status" command
slv_wrbuf_cmd_value [15:8] 8'b0 R/W In slave mode, it is the value of "write-buffer" command
slv_rdbuf_cmd_value [7:0] 8'b0 R/W In slave mode, it is the value of "read-buffer" command

0x40~0x7C SPI_W0~SPI_W15 spi_w0~spi_w15 [31:0] 32'h0 R/W the data buffer inside SPI module. There are 64byte, i.e., 16 words. Note that only 32bit accessing are 
supported.

0xFC SPI_EXT3 reg_int_hold_ena [1:0] 2'b0 R/W This register is for two SPI masters to share the same cs, clock and data signals.



 3  UART 
 Address  RegName  Signal  BitPos  Default  SW(R/W)  Description 
 0x0  UART_FIFO  [31:8]  24'h0  RO   UART FIFO,length 128

 rxfifo_rd_byte  [7:0]  8'b0  RO   R/W share the same address
 0x4  UART_INT_RAW UART_INT_RAW   UART INTERRUPT RAW STATE

 rxfifo_tout_int_raw  [8]  1'b0  RO   The interrupt raw bit for Rx time-out interrupt(depands on the 
UART_RX_TOUT_THRHD)

 brk_det_int_raw  [7]  1'b0  RO   The interrupt raw bit for Rx byte start error
 cts_chg_int_raw  [6]  1'b0  RO   The interrupt raw bit for CTS changing level
 dsr_chg_int_raw  [5]  1'b0  RO   The interrupt raw bit for DSR changing level
 rxfifo_ovf_int_raw  [4]  1'b0  RO   The interrupt raw bit for rx fifo overflow
 frm_err_int_raw  [3]  1'b0  RO   The interrupt raw bit for other rx error
 parity_err_int_raw  [2]  1'b0  RO   The interrupt raw bit for parity check error

 txfifo_empty_int_raw  [1]  1'b0  RO   The interrupt raw bit for tx fifo empty interrupt(depands on 
UART_TXFIFO_EMPTY_THRHD bits)

 rxfifo_full_int_raw  [0]  1'b0  RO   The interrupt raw bit for rx fifo full interrupt(depands on 
UART_RXFIFO_FULL_THRHD bits)

 0x8  UART_INT_ST UART_INT_ST  UART INTERRUPT STATE 
REGISTER UART_INT_RAW&UART_INT_ENA

 rxfifo_tout_int_st  [8]  1'b0  RO   The interrupt state bit for Rx time-out event
 brk_det_int_st  [7]  1'b0  RO   The interrupt state bit for rx byte start error
 cts_chg_int_st  [6]  1'b0  RO   The interrupt state bit for CTS changing level
 dsr_chg_int_st  [5]  1'b0  RO   The interrupt state bit for DSR changing level
 rxfifo_ovf_int_st  [4]  1'b0  RO   The interrupt state bit for RX fifo overflow
 frm_err_int_st  [3]  1'b0  RO   The interrupt state for other rx error
 parity_err_int_st  [2]  1'b0  RO   The interrupt state bit for rx parity error
 txfifo_empty_int_st  [1]  1'b0  RO   The interrupt state bit for TX fifo empty
 rxfifo_full_int_st  [0]  1'b0  RO   The interrupt state bit for RX fifo full event

 0xC  UART_INT_ENA UART_INT_ENA  UART INTERRUPT ENABLE REGISTER
 rxfifo_tout_int_ena  [8]  1'b0  R/W The interrupt enable bit for rx time-out interrupt
 brk_det_int_ena  [7]  1'b0  R/W The interrupt enable bit for rx byte start error
 cts_chg_int_ena  [6]  1'b0  R/W The interrupt enable bit for CTS changing level
 dsr_chg_int_ena  [5]  1'b0  R/W The interrupt enable bit for DSR changing level
 rxfifo_ovf_int_ena  [4]  1'b0  R/W The interrupt enable bit for rx fifo overflow 
 frm_err_int_ena  [3]  1'b0  R/W The interrupt enable bit for other rx error
 parity_err_int_ena  [2]  1'b0  R/W The interrupt enable bit for parity error
 txfifo_empty_int_ena  [1]  1'b0  R/W The interrupt enable bit for tx fifo empty event
 rxfifo_full_int_ena  [0]  1'b0  R/W The interrupt enable bit for rx fifo full event

 0x10  UART_INT_CLR UART_INT_CLR     UART INTERRUPT CLEAR REGISTER
 rxfifo_tout_int_clr  [8]  1'b0  WO Set this bit to clear the rx time-out interrupt
 brk_det_int_clr  [7]  1'b0  WO Set this bit to clear the rx byte start interrupt
 cts_chg_int_clr  [6]  1'b0  WO Set this bit to clear the CTS changing interrupt
 dsr_chg_int_clr  [5]  1'b0  WO Set this bit to clear the DSR changing interrupt
 rxfifo_ovf_int_clr  [4]  1'b0  WO Set this bit to clear the rx fifo over-flow interrupt
 frm_err_int_clr  [3]  1'b0  WO Set this bit to clear other rx error interrupt
 parity_err_int_clr  [2]  1'b0  WO Set this bit to clear the parity error interrupt
 txfifo_empty_int_clr  [1]  1'b0  WO Set this bit to clear the tx fifo empty interrupt
 rxfifo_full_int_clr  [0]  1'b0  WO Set this bit to clear the rx fifo full interrupt

 0x14  UART_CLKDIV UART_CLKDIV  UART CLK DIV REGISTER
 uart_clkdiv  [19:0]  20'h2B6  R/W BAUDRATE = UART_CLK_FREQ / UART_CLKDIV

 0x18  UART_AUTOBAUD UART_AUTOBAUD UART BAUDRATE DETECT REGISTER
 glitch_filt  [15:8]  8'h10  R/W 

 [7:1]  7'h0  RO   
 autobaud_en  [0]  1'b0  R/W Set this bit to enable baudrate detect

 
UART_ST
ATUS 

 UART_STATUS UART_STATUS UART STATUS REGISTER

 txd  [31]  8'h0  RO   The level of the uart txd pin
 rtsn  [30]  1'b0  RO   The level of uart rts pin
 dtrn  [29]  1'b0  RO   The level of uart dtr pin

 [28:14]  5'b0  RO   
 txfifo_cnt  [23:16]  8'b0  RO   Number of data in UART TX fifo
 rxd  [15]  1'b0  RO   The level of uart rxd pin
 ctsn  [14]  1'b0  RO   The level of uart cts pin
 dsrn  [13]  1'b0  RO   The level of uart dsr pin

 [12:8]  5'b0  RO   
 rxfifo_cnt  [7:0]  8'b0  RO   Number of data in uart rx fifo

 0x20  UART_CONF0 UART_CONF0 UART CONFIG0(UART0 and UART1)
 uart_dtr_inv  [24]  1'h0  R/W Set this bit to inverse uart dtr level
 uart_rts_inv  [23]  1'h0  R/W Set this bit to inverse uart rts level
 uart_txd_inv  [22]  1'h0  R/W Set this bit to inverse uart txd level
 uart_dsr_inv  [21]  1'h0  R/W Set this bit to inverse uart dsr level
 uart_cts_inv  [20]  1'h0  R/W Set this bit to inverse uart cts level
 uart_rxd_inv  [19]  1'h0  R/W Set this bit to inverse uart rxd level
 txfifo_rst  [18]  1'h0  R/W Set this bit to reset uart tx fifo
 rxfifo_rst  [17]  1'h0  R/W Set this bit to reset uart rx fifo
 tx_flow_en  [15]  1'b0  R/W Set this bit to enable uart tx hardware flow control
 uart_loopback  [14]  1'b0  R/W Set this bit to enable uart loopback test mode
 txd_brk  [8]    1'b0  R/W RESERVED, DO NOT CHANGE THIS BIT
 sw_dtr  [7]    1'b0  R/W sw dtr
 sw_rts  [6]    1'b0  R/W sw rts
 stop_bit_num  [5:4]    2'd1  R/W Set stop bit: 1:1bit  2:1.5bits  3:2bits
 bit_num  [3:2]    2'd3  R/W Set bit num:  0:5bits 1:6bits 2:7bits 3:8bits
 parity_en  [1]    1'b0  R/W Set this bit to enable uart parity check
 parity  [0]    1'b0  R/W Set parity check:  0:even 1:odd
UART_CONF1 UART CONFIG1

 0x24  UART_CONF1  rx_tout_en  [31]    1'b0  R/W Set this bit to enable rx time-out function
 rx_tout_thrhd  [30:24]  7'b0  R/W Config bits for rx time-out threshold,uint: byte,0-127
 rx_flow_en  [23]  1'b0  R/W Set this bit to enable rx hardware flow control
 rx_flow_thrhd  [22:16]  7'h0  R/W The config bits for rx flow control threshold,0-127

 [15]    1'b0  RO   
 txfifo_empty_thrhd  [14:8]  7'h60  R/W The config bits for tx fifo empty threshold,0-127

 [7]    1'b0  RO   
 rxfifo_full_thrhd  [6:0]  7'h60  R/W The config bits for rx fifo full threshold,0-127

 0x28  UART_LOWPULSE UART_LOWPULSE   

 lowpulse_min_cnt  [19:0] 
 
20'hFFFF
F 

 RO   used in baudrate detect

 0x2C  UART_HIGHPULSE UART_HIGHPULSE

 highpulse_min_cnt  [19:0] 
 
20'hFFFF
F 

 RO   used in baudrate detect

 0x30  UART_RXD_CNT 
 rxd_edge_cnt  [9:0]  10'h0  RO   used in baudrate detect

 0x78  UART_DATE  uart_date  [31:0] 
 
32'h0620
00 

 R/W UART HW INFO

 0x7C  UART_ID  uart_id  [31:0]  32'h0500  R/W 



 4  
Address RegName Signal BitPos Default SW(R/W) Description
0x0 FRC1_LOAD_ADDRESS frc1_load_value [22:0] 23'b0 R/W the load value into the counter

0x4 FRC1_COUNT_ADDRESS frc1_count [22:0] 23'h7fffff RO the current value of the counter. It is a decreasing 
counter.

0x8 FRC1_CTRL_ADDRESS [31:9] 23'b0 RO

frc1_int [8] 1'b0 RO the status of the interrupt, when the count is 
dereased to zero

frc1_ctrl [7:0] 8'b0 R/W bit[7]: timer enable
bit[6]: automatically reload, when the counter  is 
equal to zero
bit[3:2]: prescale-divider, 0: divided by 1, 1: divided 
by 16, 2 or 3: divided by 256
bit[0]: interrupt type, 0:edge, 1:level

0xC FRC1_INT_ADDRESS [31:1] 30'b0 RO

frc1_int_clr_mask [0] 1'b0 R/W write to clear the status of the interrupt, if the 
interrupt type is "level"

0x20 FRC2_LOAD_ADDRESS frc2_load_value [31:0] 32'b0 R/W the load value into the counter

0x24 FRC2_COUNT_ADDRESS frc2_count [31:0] 32'b1 RO the current value of the counter. It is a increasing 
counter.

0x28 FRC2_CTRL_ADDRESS [31:9] 23'b0 RO

frc2_int [8] 1'b0 RO the status of the interrupt, when the count is equal to 
the alarm value

frc2_ctrl [7:0] 8'b0 R/W bit[7]: timer enable
bit[6]: automatically reload, when the counter  is 
equal to zero
bit[3:2]: prescale-divider, 0: divided by 1, 1: divided 
by 16, 2 or 3: divided by 256
bit[0]: interrupt type, 0:edge, 1:level

0x2C FRC2_INT_ADDRESS [31:1] 30'b0 RO

frc2_int_clr_mask [0] 1'b0 R/W write to clear the status of the interrupt, if the 
interrupt type is "level"

0x30 FRC2_ALARM_ADDRESS frc2_alarm [31:0] 32'b0 R/W the alarm value for the counter
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